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AB The F-contg. norbornenes are represented by the general formula I (Zi = H, F, Ci-4 
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monovalent fluorinated hydrocarbyl; not all of r is H; Ri = CH2OH, AR'; A = 0, CF2; R' = 
C1-10 monovalent hydrocarbyl which may be halogenated or substituted with OH; n = 0, 1). 
The Si-contg. derivs. of I are represented by the general formulas II and III [X1 = H, 
Ci-2a (halogenated) monovalent hydrocarbyl, halo, amino; V = C1-20 (halogenated) monovalent 
hydrocarbyl; X2 = H, C1-20 (halogenated) monovalent hydrocarbyl, halo, amino, C1-20 alkoxyl; 
Zi = same as I; x = 0-2 integer, y = 3-5 integer; n = 0, 1]. The polysiloxanes prepd. 
from II and/or III, with polystyrene-based Mw 500-1,000,000 by GPC, is also claimed. The 
radiation-sensitive resin compns. contain, (A) among the polysiloxanes, those which are insoL 
or slightly sol. In alkalis, bear acid-dissociable group and become alkali-soL after the groups 
are dissocd. and (B) radiation-sensitive acid generators. 
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[Problems to be Solved by the Invention] 

transparency for radiation of wavelength 200nm or less is 
high, is superior in the resolution , offers useful novel silicon 
containing compound and novel norbomene compound , and 
radiation-sensitive resin composition whichcontains said 
polysiloxane as synthesis raw material or intermediate etc of 
novel polysiloxane , said polysiloxane whichpossesses 
useful , fluorine containing norbomane skeleton as r«sin 
component etc of resist whose control of the solubility for 
alkali development liquid is easy. 
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2.1 ]^^K-2-x>l|(C<ta^F*l.^r>r^ 

5, 6. 6-h'J^;u7hPtv^p[ 2. 2. 1 i^*::^ 



7K'JvP+-9->fiiSW«^*^b^153lcS*-r 
Claims 

1] 



Pvleans to Solve the Problems] 

norbomene compound 5 -heptafluoro propoxy - 5,6,6- 
trifluoro bicycio is represented in [ 2.2.1 ] hepto - 2-ene etc, 
silicon containing compoimd 5 -heptafluoro propoxy - 5,6,6- 
trifluoro bicycio is represented in [ 2,2.1 ] heptyl * 
triethoxysilane etc. 

polysiloxane has structural unit which derives in said silicon 
containing compound , radiation-sensitive resin composition 
contains said polysiloxane and radiation-sensitive acid 
generator . 

[Selected Drawing] 

none 



[Claim(s)] 
[Claim 1] 

norbomene compound , which is displayed with 
below-mentioned General Formula (;al) 




(a) 



^ji^*fc(iv3'ju:tp^^u>»-efey. R' 

1 - 1 0CD 1 ffi(7)/ \p^r*>fbMib7Km»*fclit: 
KP^i/;u«-eSift**ifcm^ai -lOCDUffi 
(D/\p>tr>^bft<b*lgS-e&*o )7fLs nlio 

[ii*«2] 



{In General Formula (;al), each Zl shows fluorinated 
hydrocarbon group of hydrogen atom , fluorine atom or 
carbon number 1 to 4 univalent mutually in independence, at 
same time at least one of Zl with fluorinated hydrocarbon 
group of fluorine atom or carbon number 1 to 4 univalent , 
hydroxymethyl group or -A-R&apos; basis (However, as for 
A with oxygen atom or difluoro methylene group , as for 
R&apos; it isa halogenated hydrocarbon group of carbon 
number 1 to 10 univalent which is substituted with 
halogenated hydrocarbon group or hydroxyl group of 
hydrocarbon group , carbon nimiber 1 to 10 univalent of 
carbon number 1 to 10 univalent . ) showsRl, N is 0 or 1 . } 

[Claim 2] 

silicon containing compound . which is displayed with 
below-mentioned General Formula (1) or General Formula 
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Si(0Y^)3-x 




(1) 




C-|aiC(1 )fc<i:t;-l5S3S(2)lcaL\T, XI it- 

^mm^ -20(7)1 fflo/NDy^-fba^fcTK 
m&s /\P^*:^IS^^*f=liilR, 2|ft=t,U<(i3 

ici^i-T't«'5:ort<fc<. Yi itstmm~z 

o<0^m<DBtit^m£mzltB^m^^ -2001 
lifflSlcf^-T*tM'5foTt,J:<sX2 

ftmai ~2oroHi©K{b7Kf»l 

IS.2l|R4,L<IS3|Rro75^«^^U.'&Z1 li 

»i -4roniro7'vll<bj^1b**S^*L. A^ 

OZ1 <D'ptj:<tiA'Ot<y'ymm'f-^tzlt^m 
m^ ~4roiffl<D>v*<bK^b*mST'fey. # 
Ri iiffi5icaji(ctKp+i^yf^;u»^fci* 
-A-R' »«iL. Ai*iimiiT-*fctti;7;u 

^Py^^bl^ST'fey.R' l*et^St1~10(D 

Hia)j^<b*ms. iK^lfti-io<7)Hi(DMP 
'tr>'(bgSjb*m*SfclitKP^v;uS-c?«^ 
^FtLfcJS^Sfei -1 oroHiO/NP'^wbJK^b 
*3RST'fe^. )5^L, xliO~2(DBai?fcy. y 

i*3~5a)SS!fe*y, #nttffisic344ico* 

y-diiT-fe^o] 



{General Formula (1) and in General Formula (2), as for XI 
where XI shows the halogenated hydrocarbon group , 
halogen atom of hydrocarbon group , carbon number 1 to 20 
univalent of hydrogen atom , carbon number 1 to 20 
univalent , or amino group of primaiy, secondary or tertiary 
plural exists mutually as for identical or different , Yl 
hydrocarbon group of carbon number 1 to 20 univalent or the 
halogenated hydrocarbon group of carbon nimiber 1 to 20 
univalent showing, plural as for Yl which exists as for 
identical or different , X2 to show the halogenated 
hydrocarbon group , carbon number 1 to 20 straight chain, 
branched or cychc alkoxy group , halogen atom of 
hydrocarbon group , carbon number 1 to 20 univalent of 
hydrogen atom , caibon number 1 to 20 univalent or amino 
group of primaiy, secondary or tertiary mutually.each Zl to 
show fluorinated hydrocarbon group of hydrogen atom , 
fluorine atom or carbon number 1 to 4 univalent mutually 
inindependence, at same time at least one of Zl with 
fluorinated hydrocarbon group of fluorine atom or carbon 
number 1 to 4 univalent , hycboxymediyl group or 
-A-R&apos; basis (However, as for A with oxygen atom or 
difluoro methylene group , as for R&apos; it isa halogenated 
hydrocarbon group of carbon number 1 to 10 univalent which 
is substituted with halogenated hydrocarbon groiiq) or 
hydroxy! group of hydrocarbon group , caibon number 1 to 10 
univalent of carbon number 1 to 10 univalent . ) it shows each 
Rl mutually in independence.as for X with integer of 0 - 2, as 
for Y with integer 3 - 5,as for each N they are 0 or 1 mutually 
in independence. } 
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[if*a3] 

TtB-flas(i)T-a**t^«jimeteJ:i;-is 

■7h^^7-f(GPC)lCd:^7KiJX5'U'>Sllflfi 
¥1^$J'?-*A<500~1. 000. 000©7H'J*>P 



[Claim 3] 

It possesses at least 1 kind which is chosen from group of 
structural unit which is displayed with structural unit and 
General Formula QI) which are displayedwith 
below-mentioned General Formula (I), with gel permeation 
chromatography (GPC ) average molecular weight based on 
polystyrene polysiloxane . 500 - 1,000,000 





(I) 



(II) 



[-figS(l)fccfci;-fiSS(ll)f::fcL>r. XI (i* 

3:ictKp^i>->t^;u«*fcfi-A-R' »«B 
)*L. #nii*iSic3tt:a(co*f-i±i T?fc 

[lt*«4] 

K)lt*«3[ci2ma);K'JvP+-9->a)5*). S 



(In General Formula (I ) and General Formula (II ), XI to 
show halogenated hydrocarbon group , halogen atom of 
hydrocarbon group , carbon number 1 to 20 univalent of the 
hydrogen atom , carbon number 1 to 20 univalent or amino 
group of primary, secondary or tertiary , each Zl to show 
fluorinated hydrocarbon group of the hydrogen atom , 
fluorine atom or carbon number 1 to 4 univalent mutually in 
independence, at same time the at least one of Z 1 with 
fluorinated hydrocarbon group of fluorine atom or carbon 
nimiber 1 to 4 univalent , as for each Rl mutually in 
independence hydroxymethyl group or -A-R&apos; basis 
(However, as for A with oxygen atom or difluoro methylene 
group , as for R&apos; it isa halogenated hydrocarbon group 
of carbon number 1 to 10 univalent which is substituted with 
halogenated hydrocarbon group or hydroxyl group of 
hydrocarbon group , carbon nimiber 1 to 10 univalent of 
carbon number 1 to 10 univalent . ) showing, Each N is 0 or 1 
mutually in independence. } 

[Claim 4] 

When among polysiloxane which are stated in (J2 ) Claim 3 , 
with resin of alkali insolubility or alkali poorly soluble which 
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Specification 

[0001] 

[0002] 

jfi^. Lsi(iif«^[5iss)©^®jt^b, inma^b 

li. gll(»*436nm)-lf>i^(j"Kft365nm)l| 
a)^?1-^(-g^r, KrFXdFvTU— +f— (-Kft 
248 nm)fe^ li ArFX:*^i/-7L/— — (jfitfi 1 

§A<fflL^f)4i^J:5lc^i:-3rfcy,^fcF(2 )x 
tLr/TfC^'v-^Mfli. /-K"j(e-;u:7x/-;u)i| 

i^^t^mt:-^^. 193nm(D^6*|c5SL^?Rl|X 
f}^&^tziti. <?jK.lSArFlJFi/TU— tf-^ffl 

So 

n.MIT R. R. Kunzb(±.7K'Jva4^-9->^ 
7KU7-*<. 200nmKlTCD2£S. 57n 



possesses acid-labile group , said acid-labile group the 
dissociated doing radiation-sensitive resin composition . 
which designates that resin , and (jp2 ) radiation-sensitive acid 
generator which become easily alkali-dissolved are contained 
as feature 



description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention as synthesis raw material etc of novel 
polysiloxane which possesses fluorine atom-containing 
norbomane skeleton regards radiation-sensitive resin 
composition which contains useful novel norbomene 
confound , said polysiloxane , said polysiloxane as synthesis 
raw material etc of useful novel silicon containing 
compound , said silicon containing compound . 

[0002] 

[Prior Art] 

Recently, request for higher densification , trend to high 
integration of Lsi (highly integrated circuit ) has increased 
moreand more, is advancing also narrowing of wiring pattern 
quickly attendantupon that. 

There is a method which trend to short wavelengths does 
radiation which is used for the lithography process as one of 
means which can correspond to narrowing of wiring pattern a 
this way, recently, g-line (wavelength 436nm ) and changing 
into the i-line (wavelength 365mn ) or other ultraviolet light , 
KxF excimer laser (wavelength 248nm ) or it is designed in 
such a way that itcan use deep ultraviolet light and electron 
beam , X-ray etc which are represented in theArf excimer 
laser (wavelength 193nm ), In addition also use of F (2) 
excimer laser (wavelength 157nm ) is examined. 

By way, novolak resin , poly (vinyl phenol ) etc was used for 
conventional resist composition , as resin component , butas 
for these material including aromatic ring in structure , 
because there isabsorption which is strong in wavelength of 
193 nm , with lithography process which uses for example arf 
excimer laser , corresponded to high sensitivity , high 
contrast , large aspect ratio high precision is not acquired 

Then, with transparent , resin component for resist which at 
same timepossesses dry etching resistance of aromatic ring 
and same or greater is sought vis-a-vis the wavelengtfi of 200 
nm or less . 

You can think siloxane polymer as one , MIT r.r.kunz and 
others^has presented measurement result that 
polysiloxane-based polymer , is superior in transparency in 
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wavelength , especially 157 nm of 200 run or less , has 
reported that it issuitable for resist material in lithography 
process to which this polymer uses wavelength of 193 nm or 
less , (for example nonpatent literature 1, nonpatent literature 
2 reference. ). 

In addition, polysiloxane-based polymer is superior in dry 
etching resistance , it is known ttiat itpossesses plasma 
resistance where resist which includes poiyorgano 
silsesquioxane which has ladder structure even among them is 
high. 

[0003] 

On one hand, concerning resist material which uses siloxane 
polymer several it isaheady reported. 

Namely, carboxylic acid ester group , phenol ether group or 
other acid-labile group through carbon atom of one or more , 
resist resin composition (for example patent literature 3 
reference. ) whichuses poiyorgano silsesquioxane which 
possesses positive resist (for example patent Uterature 2 
reference. ) acid-lability ester group which uses polymer 
which protects carboxyl group of radiation sensitive resin 
composition (for example patent literature 1 reference. ) poly 
(2 -carboxy ethyl siloxane ) which uses polysiloxane which it 
connected to silicon atom , possesses acid-labile group in side 
chain with t-butyl group or other acid-labile group it is 
disclosed. 

But, it is with you cannot call to level which still it can 
besatisfied in point of basic property as transparency , 
resolution , developing behavior or other resist for radiation 
with resist material which uses these conventional acid-labile . 
group content siloxane polymer , 

Furthermore, monocyclic of nonaromatic which possesses 
carboxyl group or topossess polycyclic hydrocarbon group or 
bridged hydrocarbon basis in side chain , resist material which 
uses the siloxane polymer , and said polymer where at same 
time at least 1 part of the said carboxyl group is substituted 
with acid instability basis to be reported and as for (for 
example patent literature 4 reference. ) this resist material , 
KrF excimer laser (wavelength 248nm ) or absorption of Arf 
excimer laser (wavelength 193nm ) to be small, the pattern 
being satisfactory. In addition it is assumed that it is superior 
even in sensitivity , resolution , dry etching resistance etc. 

But, including siloxane polymer of patent literature 4, while 
types of useful siloxane polymer bemg little as resin 
component of resist material , responding effectively to the 
radiation of short wavelength , having high-level dry etching 
resistance , as for development of new siloxane polymer 
which can bring resist material which is superior in basic 
property as resist , It has become important problem from 
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[0004] 

J. 

Photopolym. Sci. Technol. , Vol. 1 
2, No. 4 (1999) P. 561-570 

SPIE, Vol. 3678 (1999) P. 13-23 
[^gPSCiR 1] 

*$IB^5-323611-i-4iS[ 
^m^8 - 1 60623-^^$g 
t#IB¥l1-60733-§-i^a 

[1#itS:i{4] 

t$IB¥l 1 -302382-ti^ffi 
[0005] 

^^BJCDBglfi , ArFX:^v•7U-^f~(a^ft1 
93nm)fe-5L\|iF(2 )X:tvVU— If — (;1^ft 
1 57nm)|CftS;^;K^/1tg2O0nmJilTC0ft 

[0006] 

[^li^«9i-ri)fcft(7)*S] 
/>iU7t-:;u;ro^<b^!fei(iaT. [y;u7fx;u*>3^ 

^b^t)(a)]tL^•5o)b^^:*o 



viewpoint of technological development whichcan correspond 
to advance of quick narrowing in semiconductor element . 

[0004] 

[Nonpatent Literature 1] 
J. 

Photopolym. Sci. technology , vol. 12, No. 4 (1999) P. 561 - 
570 

[Nonpatent Literature 2] 

SPIE and Vol. 3678 (1999) P. 13 - 23 

[Patent Literature 1] 

Japan Unexamined Patent Publication Hei 5- 

323611 disclosure 

[Patent Literature 2] 

Japan Unexamined Patent Publication Hei 8- 
160623disclosure 

[Patent Literature 3] 

Japan Unexamined Patent Publication Hei 1 1- 

60733disclosure 

[Patent Literature 4] 

Japan Unexamined Patent Publication Hei 1 1- 
302382disclosure 

[0005] 

[Problems to be Solved by the Invention] 

problem of this invention to respond Arf excimer laser 
(wavelength 193nm ) or effectively to radiation of wavelength 
200nm or less which is represented in F (2) excimer laser 
(wavelength 1 57nm ), the transparency for radiation to be 
high, resolution to be superior, control of solubility at same 
time for alkali development liquid of resin component being 
easy. In addition as synthesis raw material etc of novel 
polysiloxane , said polysiloxane which possesses useful , 
fluorine atom-containing norbomane skeleton as resin 
component etc of resist which is superior even in sensitivity , 
developing behavior , dry etching resistance etc itis to offer 
radiation-sensitive resin composition which contains useful 
novel norbomene compound , said polysiloxane as synthesis 
raw material etcof useful novel silicon containing compound , 
said silicon containing compound . 

[0006] 

[Means to Solve the Problems] 

this invention becomes norbomene compoimd which is 
displayed with first, below-mentioned General Formula (;al) 
(Below, [norbomene compound (;al) ] with you say. ) and 
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<k^1^(a)]i:l^5o)b^^€)o 

[0007] 
lit 4] 
[0008] 




(a) 



1 «a)>ym<bi^<b*m*-efcy . ri litKn 

(D/\Py*><bK<b7K^ST*feSo )*:L. nttO 
[0009] 

SE(2)-ea$;tx^^-rs^*ib^l^g(WT. 



[0010] 
[ib5] 
[0011] 



others, 
[0007] 

[Chemical Formula 4] 
[0008] 



{In General Formula (;al), each Zl shows fluorinated 
hydrocarbon group of hydrogen atom , fluorine atom or 
carbon number 1 to 4 univalent mutually in independence, at 
same time at least one of Zl with fluorinated hydrocarbon 
group of fluorine atom or carbon number 1 to 4 imivalent , 
hydroxymethyl group or -A-R&apos; basis (However, as for 
A with oxygen atom or difluoro methylene group , as for 
R&apos; it isa halogenated hydrocarbon group of carbon 
number 1 to 10 univalent which is substituted with 
halogenated hydrocarbon group or hydroxyl group of 
hydrocarbon group , carbon number 1 to 10 univalent of 
carbon number 1 to 10 univalent . ) showsRl, N is 0 or 1 . } 

bridgehead bond - to possess structure of endo shape which is 
a exo shape or a trans configuration where Rl basis is cis 
configuration it is possible norbomene compound (;al). 

[0009] 

this invention consists of silicon containing compound 
(Below, [silicon containing compound (A) ] with you say. ) 
which is displayed with secondly, below-mentioned General 
Formula (1) or General Formula (2). 

[0010] 

[Chemical Formula 5] 
[0011] 
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(f)x 

Si(OY^). , 




3-X 



(1) 




[-«65e(i)fccti;-®5t(2)irfciNr.xi \t 
M^lfci --2O0Hffi<;)/\a>f>^b]K<b* 

iitis:icgi--et«?&:-Drtcfc<.x2 
fsks 2mtL<{t3m<D7Zjm^7FU «-zi (± 

m^ ffi(D7^>m^b^^b7KmS$^L. A^ 
ai «<D3?*V^^b^<b7K^»T'fey . # 

R1 l*1iSl::aiz:i::t:KP^v;*^;ufi$fc(± 

ifffi(Di^<b*«S.i^^ifei-iO(7)i«(D/\p 
y>1blg^b7K^»*fctttKP+v;ua-ea^ 
- 1 0(Difll(D/\p^r*><bi^^b 
7X^»-t:feSo )5^L. xl40-2CDSi!at:fey . y 



[0012] 



{General Formula (1) and in General Formula (2), as for XI 
where XI shows the halogenated hydrocarbon group , 
halogen atom of hydrocarbon group , carbon number I to 20 
univalent of hydrogen atom , carbon number 1 to 20 
univalent , or amino group of primary, secondary or tertiary 
plural exists mutually as for identical or different , Yl 
hydrocarbon group of carbon number 1 to 20 univalent or the 
halogenated hydrocarbon group of carbon number 1 to 20 
univalent showing, plural as for Yl which exists as for 
identical or different , X2 to show the halogenated 
hydrocarbon group , carbon number 1 to 20 straight chain, 
branched or cyclic alkoxy group , halogen atom of 
hydrocarbon group , carbon number 1 to 20 univalent of 
hydrogen atom , carbon number 1 to 20 univalent or amino 
group of primary, secondary or tertiary mutually ,each Zl to 
show fluorinated hydrocarbon group of hydrogen atom , 
fluorine atom or carbon number 1 to 4 univalent mutually 
inindependence, at same time at least one of Zl with 
fluorinated hydrocarbon group of fluorine atom or carbon 
number 1 to 4 univalent , hydroxymethyl group or 
-A-R&apos; basis (However, as for A with oxygen atom or 
difluoro methylene group , as for R&apos; it isa halogenated 
hydrocarbon group of carbon number 1 to 10 univalent which 
is substituted with halogenated hydrocarbon group or 
hydroxyl group of hydrocarbon group , carbon number 1 to 10 
univalent of carbon number 1 to 10 univalent . ) it shows each 
Rl mutually in independence,as for X with integer of 0 - 2, as 
for Y with integer 3 - 5,as for each N they are 0 or 1 mutually 
in independence. } 

[0012] 
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-^4^^:t^L3-alC^g^L■CL^5o 

-|SxC{2)T«$ii'5^^*^*<b^1^ 

1^. fc^lN|±yA<M^fS2aJil±(D^b#tK/)?g 
[0013] 

(ii)T*a*tiS«iimii{JaT. [«ii*14(n)]t 
>!r;u/^-sx— v3>^p*7hy^3'^(GPC)fCcfc 
1. 000. 000(D7KUvn^-+^>(WT.[7K'Jv 

□+1*->(A)]tt^5o )*^b3&:ito 

[0014] 
[<b6] 
[0015] 



silicon atom , bicyclo [ 2.2.1 ] heptane ring which is topmost 
position has connected the silicon containing compound (A), 
to 2 -position or 3 -position . 

In addition, as for silicon containing compound (A) which is 
displayed with General Formula (2),Y 3, can be blend of 
compound of 2 kinds or more where compoimd , orY which is 
4 or 5 either differs. 

[0013] 

structural unit which is displayed with thirdly, 
below-mentioned General Formula (I)(Below, [structural unit 
(I) ] with you say. ) it calls this invention and, it possesses at 
least 1 kind which is chosen from structural unit (Below, 
[structural unit (11) ] with you say. ) group which is displayed 
with General Formula (II), average molecular weight based 
on polystyrene consists of polysiloxane (Below, [polysiloxane 
(A) ] with you say. ) 500 - 1,000,000 with gel permeation 
chromatography (GPC ). 

[0014] 

[Chemical Formula 6] 
[0015] 





r 1 . 











(I) 



(II) 



c-^S(i)fe<fci^-isaxe(ii)(rfciNT.xi li* 

*J^^-. '-2oa)Hi(DM^b7K*S. 



{In General Formula (I ) and General Formula (II ), XI to 
show halogenated hydrocarbon group , halogen atom of 
hydrocarbon group , carbon number 1 to 20 univalent of the 
hydrogen atom , carbon number 1 to 20 univalent or amino 
group of primary, secondary or tertiary , each Zl to show 
fluorinated hydrocarbon group of the hydrogen atom , 
fluorine atom or carbon number 1 to 4 univalent mutually in 
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So] 

[0016] 

Ts [7K'Ji^P+t^>(A1)]<!:lNac )3fet;ic(P)^ 



[0017] 

y;u7t^;u^>>^^b^1^g(Qf)-IS5C(a)icfc(ts 

[0018] 

*^0^icfcL>T. »*Liv;U7t?;u^->^^b^ 
1«g(a)a)fttt:<5il<bLrf±. TSB^(ff -1 -1) 
-^(a~l--28)TS^HS1b^il?!l. TIBxC 

(af-2~-1) -'je(Qf-2-28)-eS$tLS<b^ 
[0019] 

[<b 7] 

[0020] 



independence, at same time the at least one of Z 1 with 
fluorinated hydrocarbon group of fluorine atom or carbon 
number 1 to 4 univalent , as for each Rl mutually in 
independence hydroxymethyl group or -A-R&apos; basis 
(However, as for A with oxygen atom or difluoro methylene 
group , as for R&apos; it isa halogenated hydrocarbon group 
of carbon number 1 to 10 univalent which is substituted with 
halogenated hydrocarbon group or hydroxyl group of 
hydrocarbon grotq) , carbon number 1 to 10 univalent of 
carbon number 1 to 10 univalent . ) showing, Each N is 0 or 1 
mutually in independence. } 

[0016] 

this invention, when in fourth , among (J2 ) polysiloxane (A), 
with resin of alkali insolubility or alkali poorly soluble which 
possesses acid-labile group , said acid-labile group dissociated 
doing, resin which becomes easily alkali-dissolved (Below, 
[polysiloxane (Al) ] with you say. ) and consists of 
radiation-sensitive resin composition , which designates that 
(jp2 ) radiation-sensitive acid generator is contained as 
feature. 

[0017] 

You explain in detail below, concerning this invention . 

As Zl and Rl in norbomene compound (;al) General Formula 
(;al), for example the General Formula which it mentions later 
(1) and those which are similar to thebasis which is illustrated 
concerning respective Zl and Rl in General Formula (2) can 
be listed. 

[0018] 

Regarding to this invention, below-mentioned formula (;al - 1 
- 1) - compound , below-mentioned system which is displayed 
with type (;al - 1 - 28) (;al - 2 - 1) - youcan list compound etc 
which is displayed with type (;al - 2 - 28) as the embodiment 
of desirable norbomene compound (;al). 

[0019] 

[Chemical Formula 7] 
[0020] 





F OCF2CF3 
(a -1-2) 




F OCF2CF2CF3 

(a -1-3) 
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[ 8] [Chemical Fonnula 8] 

[0021] [0021] 

F OCF2CF2CF2CF3 F OCF2CF2CF2CF2CF3 

(a -1-4) (a -1-5) 

lit 9] [Chemical Fonnula 9] 

[0022] [0022] 

^ ■ 

F OCH2CH3 F OCH2CH2CF3 F OCH2CH2CH3 

(a -1-6) (a -1-7) (a -1-8) 

lit 10] [Chemical Fonnula 10] 

[0023] [0023] 

F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 

(0-1-9) (a -1-10) 

[^t 1 1] [Chemical Fonnula 1 1] 

[0024] [0024] 
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CF3 

OCF2GF2COH 

(a-1-11) 



lit 12] [Chemical Formula 12] 

[0025] [0025] 






F3C OCF3 F3C OCF2CF3 F3C OCF2CF2CF3 

(a -1-12) (a -1-13) (a -1-14) 

[it 13] [Chemical Formula 13] 





F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 



(a -1-15) (a -1-16) 

[0026] [0026] 

[^b 14] [Chemical Formula 14] 

[0027] [0027] 





F OCF2CF2CF2CH2OH F OCF2CF2CF2CH2CH2OH 

(a -1-17) (a -1-18) 
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[it 15] [Chemical Formula 15] 

[0028] [0028] 






F CF3 F CF2CF3 F CF2CF2CF3 

(a -1-19) (a -1-20) (a -1-21) 

[^b 16] [Chemical Fonnula 16] 

[0029] [0029] 





F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 

(a -1-22) (a -1-23) 

Ht 17] [Chemical Fonnula 17] 

[0030] [0030] 





F CF2CF2CH2OH F CF2CF2CH2CH2OH 

(a -1-24) (a -1-25) 

[it 18] [Chemical Fonnula 18] 

[0031] [0031] 



Page 17 Patena® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004107277A 



2004-04-08 




CF3 F- 




CF2CF2COH F CF2CF2CF2CH2OH 
CF3 




(a -1-26) 



(a -1-27) 



CH2OH 



(a -1-28) 



lit 191 
[0032] 



[Chemical Fonnula 19] 
[0032] 






F OCF2CF3 
(a -2-2) 



F OCF2CF2CF3 
(a -2-3) 



[^b 20] 

[0033] 



[Chemical Fonnula 20] 
[0033] 





F OCF2CF2CF2CF3 
(a -2-4) 



nb2i] 

[0034] 



F OCF2CF2CF2CF2CF3 

(a -2-5) 

[Chemical Formula 21] 
[0034] 
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F OCH2CH3 F OCH2CH2CF3 F OCH2CH2CH3 

(a -2-6) (a -2-7) (a -2-8) 



[^b 22] 

[0035] 



[Chemical Fomula 22] 
[0035] 





F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 

(a -2-9) (a -2-10) 



lit 23] 



[Chemical Fonnula 23] 




CF3 

dCFaCFaCOH 



(a -2-11) 



CP. 



[0036] 



[0036] 



[it 24] 
[0037] 



[Chemical Fonnula 24] 
[0037] 
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FgC OCF3 F3C OCF2CF3 F3C OCF2CF2CF3 
(a -2-12) (a -2-13) (a -2-14) 



Hb25] 
[0038] 




[Chemical Formula 25] 
[0038] 




F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 

(a -2-15) (a -2-16) 



[it 26] 



[Giemical Fonnula 26] 



F OCF2CF2CF2CH2OH 
(a -2-17) 




[0039] 



F OCF2CF2CF2CH2CH2OH 

(a -2-18) 

[0039] 



[^b 27] 
[0040] 



[Chemical Formula 27] 
[0040] 
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[0041] 






F CF2CF3 
(a -2-20) 



F CF2CF2CF2CF3 
(a -2-22) 



F CF2CF2CF3 
(a -2-21) 

[Chemical Formula 28] 
[0041] 




[it 29] 



F CF2CF2CF2CF2CF3 

(cf-2-23) 

[Chemical Formula 29] 




F CF2CF2CH2OH 

(a -2-24) 




CF2CF2CH2CH2OH 



[0042] 

[it 30] 
[0043] 



(a -2-25) 

[0042] 



[Chemical Formula 30] 
[0043] 
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CF3 

CF2CF2COH 
CPs 



(a -2-26) 




CF2CF2CF2CH2OH 




(a -2-27) 



CH2OH 



(a -2-28) 



ic.se(a-l-l) .S(a-1-2) 
1-3) .5C(Qf-1-9) .ie(Qr-l-1l).S 
(a-1-l7).S(Qf-1-19). a(af-l-2 
4). ^(a -1 -25). ^(Qf -1 -26). jC(Qf - 
1-28). -2-3) . iC(Qf-2-9) 
(a -2- 17). jC(a-2-19). iC(af-2-2 
4) . St( Of - 2 - 2 5) . 5C( a - 2 - 26)*fc list 
(ff-2-28)"^S*+l*<b^!B3Sf*<ff*U>o 

[0044] 

/;U7f:;u:^>^^b^i|^(af)(i. ^J^(S. ^pUSf 

[0045] 
[0046] 

y-r^^w^b^j|^3(a)-jiss(i )fccki;-«ft^ 

(2)|Z^3l^T.21 (7)R^IS1 -4(7)1 fli(7)» 

^^vuS.2. 2. 2-h'j7;u7l-nx^jua.'<> 
^J'7;U:tPX^;i/S, 3. 3. 3-HJ^;U:*-P-n 
-^^□e;!/*. 3. 3. 3. 2, 2-^:y^y)[^:tn 

;uS.4, 4. 4-hU:7JU:tP-n-:^^^;uK. 

4. 4, 4. 3. 3-^>$7;U:i-P-n-:?^;U 

S,4, 4. 4. 3, 3. 2. 2-^:::^^i:7;u;i-p-n 



Among these norbomene compound (;al), especially, formula 
(;al - 1 - 1), formula (;al - 1 - 2),formula (;al - 1 - 3), formula 
(;al - 1 - 9), formula (;al - 1 - 11), formula (;al - 1 - 17), 
formula (;al - 1 - 19), formula(;al - 1 - 24), formula (;al - 1 - 
25), formula (;al - 1 - 26), formula (;al - 1 - 28), formula (;al - 
2 - 3), formula (;al - 2 - 9),formula (;al - 2 - 1 7), formula (;al - 
2-19), formula (;al - 2 - 24), formula (;al - 2 - 25), formula 
(;al - 2 - 26) or tiie compound etc which is displayed with type 
(;al - 2 - 28) is desirable, 

[0044] 

for example it can synthesize norbomene compoxmd (;al), 
with Diels- Alder reaction of the vinyl compoxmd and 
cyclopentadiene which correspond. 

[0045] 

As for norbomene compound (;al), besides it is useful 
especially, as the synthesis raw material of silicon containing 
compound (A) which description below is done, making the 
norbomene derivative and synthesis raw material etc of 
synthesis raw material , polymer of norbomane derivative it is 
related, youcan use. 

[0046] 

silicon containing compound (A) General Formula (1) and in 
General Formula (2), as fluorinated hydrocarbon group of 
carbon number 1 to 4 univalent of Zl, for example 
trifluoromethyl group , 2,2,2-trifluoroethyl group , 
pentafluoroethyl group ,3,3,3- trifluoro - n-propyl group , 
3,3,3,2,2- penta fluoro - n-propyl group , heptafluoro - 
n-propyl group , 4,4,4- trifluoro - n-butyl group , 4,4,4,3,3- 
penta fluoro - n-butyl group , 4,4,4,3,3,2,2- heptafluoro - 
n-butyl group , nonafluoro - n-butyl group etc can be listed. 



As Zl, fluorine atom , trifluoromethyl group , nonafluoro - 
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[0047] 

Tilt. xt;1/S. n-zfo\d)i&. \- 

n-xv;u*. v^p^^;i/S. v^7P^>^;u 

i/^P^^i/^UftllCDtt^tt. 5J^il|itttL< 

a. m-h'j;us. p-h'JiUS. ^>v;u«. "7 

i/^^P-r^-^uSs -rhTV^Px^^^-^US. 7 

U^o 
[0048] 

«LfcS(WT. p*>^^bK<b7K^S]^:l^5o ) 
[0049] 

»SLl^:7*>^{biK<b7kmS(D*»:«iitLr 
hu:7;u;j-p>5';u*,2, 2, 2-h'j:?;u^ 
px5'jua.^>^:7;u:t'Px^;uS.3, 3, 3 
-h'j:7;u:i"P-n~:^pe;uS.3. 3. 3, 2. 2 
-^>^7;u:tP-n-:^pe;u*. ^::^^»:7;u 

;J-P-n-"^Pe;US.4. 4. 4-KU3^;U:t-P 

-n-':^5';i/S.4, 4. 4, 3. 3-^y^y}it 

P-n-:?5^JUa. 4. 4. 4, 3. 3. 2, 2.-^'^ 

5, 5. 5-h'j::?JU^p-n-'<>^ 

5, 5. 5. 4. 4-^>$7;U;j-P-n-^ 

>^;uS. 5, 5. 5. 4, 4. 3, 3-^::^^':7;u:i- 

P-n-^>^;US. 5. 5, 5. 4. 4. 3, 3. 2. 



n-butyl group etc is desirable, plural when 2 or more of theZl 
which exists are fluorine atom especially is desirable. 



[0047] 

In addition, when Rl is -A-R&apos; basis, the for example 
methyl group , ethyl group , N-propyl group , I-propyl group , 
n-butyl group , 2- methyl propyl group , 1- methyl propyl 
group , t-butyl group , N-pentyl group , 3- methyl butyl 
group , neopentyl group , n-hexyl group , N-heptyl group , 
n-octyl group , 2- ethylhexyl group , N-nonyl group , N-decyl 
group , cyclobutyl group , cyclopentyl group , cyclohexyl 
group or other straight chain, branched or cyclic alkyl 
^oup ;phenyl group , 0-tolyl group , M-XQPQ Q p p t N- X 
QppUI-XQppvN-XQppWN-XQppXN-XQp 
pYN-XQpQpo-XQpQQm-XQpQrp-XQpQ 
S;al -naphthyl group , the;be-naphthyl group or other aromatic 
hydrocarbon group ;norbomyI group , tricyclodecanyl group , 
tetra cyclodecanyl group , adamantyl group or other bridged 
hydrocarbon basis etc can be listed as hydrocarbon groi^ of 
carbon number 1 to 10 univalent of R&apos; . tolyl groiq5 , 
tolyl group , benzyl group , phenethyl group , 

Among hydrocarbon group of these univalent , methyl group , 
ethyl group , n-propyl group , n-butyl group etc is desirable. 

[0048] 

In addition, hydrocarbon group of for example 
aforementioned carbon number 1 to 10 univalent , group 
which is substituted with fluorine atom of for example 
fluorine atom , chlorine atom , bromine atom or other one 
kind or more or one or more , preferably one or more (Below, 
[fluorinated hydrocarbon group ] with you say. ) canbe listed 
as halogenated hydrocarbon group of carbon number 1 to 10 
univalent of R&apos; . 

[0049] 

As embodiment of desirable fluorinated hydrocaibon 
group ,trifluoromethyl group , 2,2,2-trifluoroethyl group , 
pentafluoroethyl group , 3,3,3- trifluoro - N-propyl group , 
3,3,3,2,2- penta fluoro - N-propyl group , heptafluoro - 
N-propyl group , 4,4,4- trifluoro - n-butyl group , 4,4,4,3,3- 
penta fluoro - n-butyl group , 4,4,4,3,3,2,2- heptafluoro - 
n-butyl group , nonafluoro - n-butyl group , 5,5,5- trifluoro - 
N-pentyl group , 5,5,5,4,4- penta fluoro - N-pentyl group , 
5,5,5,4,4,3,3- heptafluoro - N-pentyl group , 5,5,5,4,4,3,3,2,2- 
nonafluoro - N-pentyl group , perfluoro - N-XQPQ Q p p r N- 
XQppSN-XQpptN-XQppUN-XQppvN-XQ 
ppWN-XQppXN-XQppYN-XQpQp etc canbe 
listed, pentyl group , perfluoro - n-octyl group 
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:7;u^p;t^;uS, 2. 2. 2-h»j>';U:**Pxf- 

)i^tO-n-ZfU\i)\y^, 3. 3, 3, 2. 2-^> 
[0051] 

1-1 0(7)1 ffi(7)/\p>>-*><bl^^b*^S<tLr 
li. «|J^IS . i^^iai - 1 0(D 1 «(DiK<b*^« 
$-1 ffljy.±cDtKP+i>;u»(!:. ^ 
^H^^. i:*JIT-^coiffll*l±fei)LN|ii<@m 
±. »SL<(ilflia±c7)»^JI^^tr*fi^L 
fcS(J^lT. [tKP+v;i/fi^^7*>^<b]t^b;K 



[0052] 

»*LiNfc:KP^v;uS^*:7*v^<bft^b7K^ 
mtLX{t.m^{i.^. i-i;:7;u;j-p-2-t 
KP4^vX5^;uft, 1 , 1, 2. Z-'fh'yyjlto 
-3-tKP+v~n-:^pe;uS. 1. 1. 2, 2 
-•Th^:?;u:l-p-4-tKp^v-n-::?T;u 

S.I, 1, 2. 2-7'h=pyj\.7t'0-3, 3-v(HJ 

7;u^p^^;u)-3-tKp^e/-n-:^peju 
1 . 1 . 2, 2, 3, 3-^^-y-:?;U7|-p-4- 
t:KP+i/-n-:?^;uS. 1. 1. 2. 2. 3. 3- 
^^•9-7;u:tP-5-tKp+v-n-^>^;u 

ft. 1. 1. 2, 2, 3, 3. 4. 4-;t-^74i7;U;i-P~ 
5-tKP+v-n-^>^;Uft. 1, 1, 2, 2, 
3. 3, 4, 4. 5. 5-x:b7;U:tP-6-tKP+ 

[0053] 

c;KbCDtKp^v;uS^^7^>^1b]^ib*^ 
*a)3*>.!f$lc. 1, i-v:7;u7l-P'-2--tKP 
:^ri/X5^;Uft, 1 , 1, 2. 2— rh5:7;U;j-p-3 
-tKP^v-n-Z^PtVUft. 1.1,2, 2-ir 

h7:7;U7t-p~4-h:KP+v~n-^5^;uft. 
1. 1,2. 2-T'h5:7;U;fP-3. 3-v(hU7 

;u:i-py^;u)-3-tKP^v-n-*^pe;u 
ft. 1 . 1 . 2, 2. 3. 3-^+'<^-7;u;j-p-4- 
tKP^v-n-:;5=-;Uft. 1. 1, 2. 2. 3, 3- 

^4'y-7;i/:fp-5-t:KP+v-n-^>^;u 
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[0050] 

Among these fluorinated hydrocarbon group , especially, 
trifluorometfayl group , 2,2,2-trifluoroethyl group , 
pentafluoroethyl group , 3,3,3-. trifluoro - n-propyl group , 
3,3,3,2,2- penta fluoro - n-propyl group , heptafluoro - 
n-propyl group , nonafluoro - n-butyl group , perfluoro - 
n-pentyl group etc is desirable. 

[0051] 

In addition, hydrocarbon group of for example carbon number 
1 to 10 univalent hydroxyl group of one or more and the 
group which with fluorine atom , chlorine atom , bromme 
atom or other one kind or more or fluorine atom of one or 
more , preferably one or more is substituted (Below, 
[hydroxyl group-containing fluoriiiated hydrocarbon group ] 
with you say. )can be listed as halogenated hydrocarbon group 
of carbon mmiber 1 to 10 univalent which is substituted with 
the hydroxyl group of R&apos; . 

[0052] 

As desirable hydroxyl group-containing fluorinated 
hydrocarbon group , for example 1,1-di fluoro - 2- 

hydroxyethyl group , 1,1,2,2- tetrafluoro - 3- hydroxy - 
n-propyl group , 1,1,2,2- tetrafluoro - 4- hydroxy - n-butyl 
group , 1,1,2,2- tetrafluoro - 3,3-di (trifluoromethyl ) - 
3-hydroxy - n-propyl group , 1,1,2,2,3,3- hexafluoro - 4- 
hydroxy - n-butyl group , 1,1,2,2,3,3- hexafluoro - 5- hydroxy 
- n-pentyl group , 1,1,2,2,3,3,4,4- octafluoro - 5- hydroxy - 
n-pentyl group , 1,1,2,2,3,3,4,4,5,5- deca fluoro - 6- hydroxy - 
n-hexyl group etc can be listed. 



[0053] 

Among these hydroxyl group-containing fluorinated 
hydrocarbon group , especially, 1 and 1 -di fluoro - 2- 
hydroxyethyl group , 1,1,2,2- tetrafluoro - 3- hydroxy - 
N-propyl group , 1,1,2,2- tetrafluoro - 4- hydroxy - n-butyl 
group , 1,1,2,2- tetrafluoro - 3,3-di (trifluoromethyl ) - 
3-hydroxy - N-propyl group , 1,1,2,2,3,3- hexafluoro - 4- 
hydroxy - n-butyl group , 1,1,2,2,3,3- hexafluoro - 5- hydroxy 
- N-pentyl group etc are desirable. 



[0054] 
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-^5e(l)l::fcMti>xtLTIi. 0*fctt1 
t<«tL<. -jiaS(i)33cfct;-ffiS(2)lCitbM+ 

[0055] 

*f-.X1 fccti;X2 CD^^SjI --20(01110) 

2--?t5^;u:^peju». 1 -y^;u7^pe;u 
;u*. n-y~;uS. n~7^v;us. n-Kxv;u 

^;us. v^p^+v;L.»ii0Km«. 

m-h'J;uS. p-hu;i/S. ^>v;uSs 
:7x*5^;u«. iS-:^:75^;^ 

U v^PT^^xjuS, xh^v^Px*x;uS, 7 



^ji^&s i/^^p^>^;us. v^p^+v;uS. 

[0056] 

*fc.X1 3ocki;X2 (Di^*ISl-'20(7)HiO 

nn^^it^it^m&tLXit. mx\i. XI 

fe^l^l±1ii^:JL±o/\p^^>JlT•>^?*L<^±1 

icii. hU:7;u;*-ppff^;uS.2, 2. 2-hU:7;u 

^:?^7;u:t-p-n~-:^pe;uS. 4, 
4. 4-hu:7;u;i-p-~n-3^T;utt. 3. 3, 4. 

4, 4-^>^37;i/:<-P-n-7^^;US.^>^:7 

;u:i-p:7i-;uS. 4-t-:^h+i/Th^:7;i/:i- 
p:7x^;i.»il$^if^::tA<r*tSo 

[0057] 

Sfc.XI fccfci;X2 (DMPy>S^i:Lr 

(±. e^J^iS. ^^JST. a^n^-. 

*fr.X1 fccl:t;X2 (D2attL<l±3St07S 
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In addition, 0 or 1 are desirable as X in General Formula (1), 
General Formula (1) and as N in General Formula (2) 
respectively, 0 and 1 is desirabletogether. 

[0055] 

In addition, the for example methyl group , ethyl group , 
N-propyl group , I-propyl group , n-butyl group , 2- methyl 
propyl group , 1- methyl propyl group , t-butyl group , 
N-pentyl group , 3- methyl butyl group , neopentyl group , 
n-hexyl group , N-heptyl group , n-octyl group , 2- ethylhexyl 
group , N-nonyl group , N-decyl group , N-dodecyl group , 
N-XQPQQpprN-XQppSI-XQpptN-XQppUN 
-XQppvN-XQppWN-XQppXN-XQppYN-X 
QpQpN-XQpQQN-XQpQro-XQpQSm-XQ 
pQtp-XQpQ U;al -naphthyl group , the;be -naphthyl 
group or other aromatic hydrocarbon group ;norbomyl group , 
tricyclodecanyl group , tetra cyclodecanyl group , adamantyl 
group or other bridged hydrocarbon basisetc can be listed as 
hydrocarbon group of carbon number 1 to 20 univalent of XI 
and X2. tetradecyl group , hexadecyl group , octadecyl group , 
cyclobutyl group , cyclopentyl group , cyclohexyl group or 
other straight chain, branched or cyclic alkyl group ;phenyl 
group , tolyl group , tolyl group , tolyl group , benzyl group , 
phenethyl group , 

Among hydrocarbon group of these univalent , methyl group , 
ethyl group , cyclopentyl group , cyclohexyl group , norbomyl 
group , tetra cyclodecanyl group etc is desirable. 

[0056] 

In addition, for example XI and hydrocarbon group of 
aforementioned monovalent ofX2 group , which is substituted 
with fluorine atom of halogen atom , preferably one or more 
of one kind or more or one or more more concretely, 
trifluoromethyl group , 2,2,2-trifluoroethyl group , 3,3,3- 
trifluoro - n-propyl group , heptafluoro - n-propyl group , 
4,4,4- trifluoro - n-butyl group , 3,3,4,4,4- penta fluoro - 
n-butyl group , pentafluorophenyl group , 4- t-butoxy 
tetrafluorophenyl group etc can be listed as halogenated 
hydrocarbon group of carbon number 1 to 20 univalent of XI 
andX2. 

[0057] 

In addition, for example fluorine atom , chlorine atom , 
bromine atom , iodine atom etc can be listed as halogen atom 
of XI andX2. 

Among these halogen atom , fluorine atom , chlorine atom is 
desirable. 

In addition, for example methylamino group , ethylamino 
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V'^70/v^i/jU7S/S. ■7x^JU75>'», 
^>v;U7S>'». vy5^;U75/«. i?Xf^;U7 

s/a. v-i-:^Ptf;u7S^S, vi/^o'^^^^ 
;U7S>*, vv^p's+v;u75/», v:?x^ 
;U75/S, i;'<>y;u7sySll$^(f -set 

XI fcJ;0:X2 <07S/fi<!:LTI*-?-ti-?^*l. 7 
5/*. i?>f^;i'7S>'». i^x^;i.7S/». vv 
^□/<>^;U7S/S. vv'?P'^+'>;U7S>' 

[0058] 

L<li^tt(D7-iL'=i4r'>;uSi:LTI*s mTilt. 
p'h+i/a. xhdr->s. n-:^P7KJpi^», i-:^ 
P7H+->». n-:?h+'>S, 2-y5^;u:fP7K='p 

n-y-;U:*-4^->S. n--T->jlU:i-4^i>S, n-K 
■ri'^U^^vtt^ n— T•h7•TV^^:l"•=^vS^ n 

v^P'^>^;U:!f-^vS. ->^7PA.4pi/ 



[0059] 

-iftiC(i)lci3itSxi irL-Cli, 
S.x^;i/S. 3. 3. 3-Hj7;u;*-n-n-:^Q 
fcf;u*.4, 4, 4-h'j:7;u:tP-n-:f^;uS. 

3, 3, 4, 4. ^-^ly^Z'Jlta-n-y^fJl^ 
'O^^^Urt P7i-;US, 4-t--:?h^-> 

i;;<5^il.7£/S?l*<»*Lt^. 
[0060] 

t.fz. -|gjC(2)(zfc(t^X2 tLTtt. 

•f X5^;US, 3. 3, 3-h'J7;U^P-n 

-:^Dtf;u».4. 4. 4-h'j7;u:*-o-n-:? 

^;US. 3, 3. 4, 4, 4-'<>^7;U^P-n- 

:?^;uSs '<>^i3';u:tP7x^;u«, 4-t-:? 
h^vT-h^:7;u:i-P7x=.;us, 7>>^Jl^•^ iS 
^JI^-. iJ>f^;u75y*. ^h+i'S. xhJp>> 

[0061] 
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group , n-propyl amino group , i-propyl amino group , n-butyl 
amino group , cyclopentyl amino group , cyclohexyl amino 
group , phenylamino group , benzylamino group , 
dimethylamino group , diethyl amino group , di- i-propyl 
amino group , dicyclo pentyl amino group , dicyclohexyl 
amino group , diphenylamino group , dibenzyl amino group 
etc can be listed as the secondary of XI and X2 or amino 
group of temiery . 

As amino group of XI and X2 respectively, amino group , 
dimethylamino group , diethyl amino group , dicyclo pentyl 
amino group , dicyclohexyl amino group , diphenylamino 
group etc isdesirable. 

[0058] 

In addition,for example methoxy group , ethoxy group , 
N-propoxy group , I-propoxy group , N-butoxy group , 2- 
methyl propoxy group , 1- metiiyl propoxy group , T-butoxy 
group , N-pentyloxy group , n-hexyl oxy group , N-heptyl oxy 
group , n-octyl oxy group , N-nonyl oxy group , N-XQPP Q p 
pQN-XQpprl-XQppSN-XQpptt-XQppUN- 
XQppvN-XQppWN-XQppXN-XQppYN-X 
QpQpN-XQpQQN-XQpQrN-XQpQSetccan 
be listed as carbon number 1 to 20 straight chain, branched or 
cyclic alkoxy group of X2. decyl oxy group , dodecyl oxy 
group , tetradecyl oxy group , hexadecyl oxy group , 
octadecyl oxy group , cyclopentyl oxy group , cyclohexyloxy 
group 

Among these alkoxy group , methoxy group , ethoxy group 
etc is desirable. 

[0059] 

Especially, methyl group , ethyl group , 3,3,3- trifluoro - 
n-propyl group , 4,4,4- trifluoro - n-butyl groiq) , 3,3,4,4,4- 
penta fluoro - n-butyl group , pentafluorophenyl group , 4- 
t-butoxy tetrafluorophenyl group , fluorine atom , chlorine 
atom , dimethylamino group etc is desirable as X 1 in the 
General Formula (1). 

[0060] 

In addition, especially, methyl group , ethyl group , 3,3,3- 
trifluoro - n-propyl group , 4,4,4- trifluoro - n-butyl group , 
3,3,4,4,4- penta fluoro - n-butyl group , pentafluorophenyl 
group , 4- t-butoxy tetrafluorophenyl group , fluorine atom , 
chlorine atom , dimethylamino group , methoxy group , 
ethoxy group etc is desirable asX2 in General Formula (2). 



[0061] 
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- 1 -72)-Vm^M.^it-^^. TIS5e(1 -2- 
1) -2-72)T-a*^'i)<b^iK!ll?^^ 

[0062] 
nb31] 
[0063] 



SI(OC2H5)3 




Regarding to this invention, below-mentioned foimula (1 - 1 - 
1) - compound , below-mentioned system which is displayed 
with type (1 - 1 - 72) (1 - 2 - 1) - youcan list compound etc 
which is displayed with type (1 - 2 - 72) as the embodiment of 
desirable silicon containing compound (A). 

[0062] 

[Chemical Foimula 3 1 ] 
[0063] 



Si(OC2H5)3 




F OCF2CF3 
(1-1-2) 



SI(OC2H5)3 




F OCF2CF2CF3 
(1-1-3) 



[<b32] 
[0064] 



Si(OC2H5)3 




OCF2CF2CF2CF3 

(1-1-4) 



[Chemical Foimula 32] 
[0064] 



Si(OC2H5)3 




OCF2CF2CF2CF2CF3 



(1-1-5) 



[fl;33] 



[Chemical Foimula 33] 



Si(OC2H5)3 • Si(OC2H5)3 




F OCH2CH3 

(1-1-6) 




Si(OC2H5)3 




OCH2CH2CF3 F OCH2CH2CH3 



(1-1-7) 



(1-1-8) 



[0065] 



[0065] 
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Ut 34] 
[0066] 



Si(OC2H5)3 




[Chemical Fonnula 34] 
[0066] 



SI(OC2H5)3 




F OCF2CF2CH2OH 
(1-1-9) 



lit 35] 

[0067] 



Si(OC2H5)3 




CF3 

F OCF2CF29OH 
(1-1-11) 



F OCF2CF2CH2CH2OH 
(1-1-10) 

[Chemical Fonnula 35] 
[0067] 



nb36] 



[Chemical Formula 36] 



Si(OC2H5)3 




Si(OC2H5)3 




Si(OC2H5)3 




F3C 0CF3 

(1-1-12) 



F3C OCF2CF3 F3C OCF2CF2CF3 



(1-1-13) 



(1-1-14) 



[0068] 

Ut 37] 
[0069] 



[0068] 



[Qiemical Fonnula 37] 
[0069] 
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Si(OC2H5)3 Si(OC2H5)3 





F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 
(1-1-15) (1-1-16) 

[<t 38] [Chemical Formula 38] 

[0070] [0070] 

SI(OC2H5)3 Si(OC2H5)3 





F OCF2CF2CF2CH2OH F OCF2CF2CF2CH2CH2OH 
(1-1-17) (1-1-18) 

[-(t 39] [Chemical Fonnula 39] 



Si(OC2H5)3 SI(OC2H5)3 Si(OC2H5)3 






F CF3 F CF2CF3 F CF2CF2CF3 

(1-1-19) (1-1-20) (1-1-21) 

[0071] [0071] 

40] [Chemical Formula 40] 

[0072] [0072] 
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Si(OC2H5)3 Si(OC2H5)3 





F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 

(1-1-22) (1-1-23) 

['fb 41] [Chemical Formula 41] 

[0073] [0073] 

Si(OC2H5)3 Si(OC2H5)3 





F CF2CF2CH2OH F CF2CF2CH2CH2OH 

(1-1-24) (1-1-25) 

lit 42] [Chemical Formula 42] 

Si(OC2H5)3 SI(OC2H5)3 SI(OC2H5)3 



CF3 F- 






F CF2CF2COH F CF2CF2CF2CH2OH F CH2OH 
CF3 

(1-1-26) (1-1-27) (1-1-28) 

[0074] [0074] 

lit 43] [Chemical Formula 43] 

[0075] [0075] 
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Si(OCH3)3 Si(OCH3)3 Si(OCH3)3 






F OCF3 F OCF2CF3 F OCF2CF2CF3 
(1-1-29) (1-1-30) (1-1-31) 

{it 44] [Chemical Formula 44] 

[0076] [0076] 

Si(OCH3)3 Si(OCH3)3 





F OCF2CF2CF2CF3 F OCF2CF2CF2CF2CF3 

(1-1-32) (1-1-33) 

lit 45] [Chemical Fonnula 45] 



Si(OCH3)3 Si(OCH3)3 





F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 



(1-1-34) (1-1-35) 

[0077] [0077] 

lit 46] [Chemical Formula 46] 

[0078] [0078] 
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Si(OCH3)3 




CF3 

F OCF2CF2COH 



(1-1-36) 



CF3 



lit 47} 
[0079] 



Si(OCH3)3 




[Chemical Formula 47] 
[0079] 



Si(OCH3)3 




F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 



(1-1-37) 



(1-1-38) 



[<b48] 



[Chemical Formula 48] 



Si(OCH3)3 




OCF2CF2CF2CH2OH 

(1-1-39) 



[0080] 



Si(OCH3)3 



OCF2CF2CF2CH2CH2OH 



(1-1-40) 

[0080] 




[^b49] 
[0081] 



[Chemical Formula 49] 
[0081] 
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Si(OCH3)3 SI(OCH3)3 Si(OCH3)3 






F CF3 F CF2CF3 F CF2CF2CF3 
(1-1-41) (1-1-42) (1-1-43) 

[-ft 50] [Chemical Foimula 50] 

[0082] [0082] 

Si(OCH3)3 Sj(OCH3)3 





F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 
(1-1-44) (1-1-45) 

[^t5ll [Chemical Fonnula 51] 



Si(OCH3)3 Si(OCH3)3 





F CF2CF2CH2OH F CF2CF2CH2CH2OH 



(1-1-46) (1-1-47) 

[0083] [0083] 

[^t 52] [Chemical Fonnula 52] 

[0084] [0084] 
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Si(OCH3)3 Si(OCH3)3 ^l(OCH3)3 

■ F- 






F CF2CF2COH F CF2CF2CF2CH2OH F CH2OH 
CF3 

(1-1-48) (1-1-49) (1-1-50) 

lit 53] [Chemical Fonnula 53] 

[0085] [0085] 

SiCIa SiCIs 






F OCF3 F OCF2CF3 F OCF2CF2CF3 

(1-1-51) (1-1-52) (1-1-53) 

lit 54] [Chemical Formula 54] 



SiCIa 





F OCF2CF2CF2CF3 F OCF2CF2CF2CF2CF3 



(1-1-54) (1-1-55) 

[0086] [0086]. 

[ ft 55] [Chemical Fonnula 55] 

[0087] [0087] 
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SiCIs 




F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 

(1-1-56) (1-1-57) 



Ut 56] 
[0088] 




CF3 

OCF2CF2COH 



(1-1-58) 



CF3 



[Chemical Formula 56] 
[0088] 



Ut 57] 



[Chemical Formula 57] 



SiCIs 




F9C4 OCF2CF2CF3 

(1-1-5.9) 



[0089] 



SiCIa 




F9C4 OCF2GF2CH2OH 



(1-1-60) 

[0089] 



lit 58] 
[0090] 



[Chemical Fonnula 58] 
[0090] 
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SiCl3 SiCl3 

F OCF2CF2CF2CH2OH F OCF2CF2CF2CH2CH2OH 

(1-1-61) (1-1-62) 

[^b 39] [Chemical Foimula 59] 

[0091] [0091] 

SiCIa SiCIa SiCIs 

F-^^F F-^^F F-^=^F 

F CF3 F CF2CF3 F CF2CF2CF3 

(1-1-63) (1-1-64) (1-1-65) 

[ 60] [Chemical Fonnula 60] 

SiCl3 SiCIs 

4^. 



F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 

(1-1-67) 

[0092] 

[Chemical Formula 61] 
[0093] 



(1-1-66) 

[0092] 
[00931 
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SiCh 



S\CU 





F CF2CF2CH2OH F GF2CF2CH2CH2OH 
(1-1-68) (1-1-69) 



t^b 62] 
[0094] 



SiCl3 




[Chemical Foimula 62] 
[0094] 



SiCIa 



SiCIa 



F CF3 F- 





F CF2CF2COH F CF2CF2CF2CH2OH F CH2OH 



CF3 



(1-1-70) 



Ut 63] 



(1-1-71) 



(1-1-72) 



[Chemical Formula 63] 



SI(OC2H5)3 Sl(OC2H5)3 Si(OC2H5)3 






[0095] 



F OCF2CF3 F OCF2CF2CF3 

(1-2-2) (1-2-3) 

[0095] 



[it 64] 
[0096] 



[Chemical Formula 64] 
[0096] 
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Si(OC2H5)3 




Si(OC2H5)3 




F OCF2CF2CF2CF3 F OCF2CF2CF2CF2CF3 

(1-2-4) (1-2-5) 



Ut 65] 
[0097] 



[Chemical Fonnula 65] 
[0097] 



Si(OC2H5)3 Si(OC2H5)3 



Si(OC2H5)3 






F OCH2CH3 F OCH2CH2CF3 F OCH2CH2CH3 

(1-2-6) (1-2-7) (1-2-8) 



lit 66] 
[0098] 



Si(OC2H5)3 




[Chemical Formula 66] 
[0098] 



Si(OC2H5)3 




F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 
(1-2-9) (1-2-10) 



lit 67] [Chemical Fonnula 67] 
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[0099] 

SI{OC2H5)3 



2004-04-08 



[0099] 




(1-2-11) 



CF3 

OCF2CF2COH 
CF3 



[^b 68] 
tOlOO] 



[Chemical Fonnula 68] 



SI(OC2H5)3 




[0100] 

Si(OC2H5)3 




Si(OC2H5)3 




F3C OCF3 

(1-2-12) 



F3C OCF2CF3 F3C OCF2CF2CF3 

(1-2-13) (1-2-14) 



Ut 69] 
[0101] 



Si(OC2H5)3 




[Chemical Fonnula 69] 
[0101] 



Si(OC2H5)3 




F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 

(1-2-15) (1-2-16) 
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Ut 70] 
[0102] 



Si(OC2H5)3 




[Chemical Fonnula 70] 
[0102] 



Si(OC2H5)3 




F OCF2CF2CF2CH2OH 
(1-2-17) 



F OCF2CF2CF2CH2CH2OH 

(1-2-18) 



nb7i] 

[0103] 



[Chemical Fonnula 71] 
[0103] 



Sj(OC2H5)3 




SI(OC2H5)3 





i(OC2H5)3 



F CF2CF3 

(1-2-20) 



F CF2CF2CF3 

(1-2-21) 



lit 72] 
[0104] 



[Chemical Formula 72] 
[0104] 
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Si(OC2H5)3 




Si(OC2H5)3 




F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 
(1-2-22) (1-2-23) 



[^b 731 
[0105] 



Si(OC2H5)3 




[Chemical Formula 73] 
[0105] 



SI(OC2H5)3 




F CF2CF2CH2OH F CF2CF2CH2CH2OH 
(1-2-24) (1-2-25) 



[it 74] 
[0106] 



[Chemical Fonnula 74] 
[0106] 



Si(OC2H5)3 Si(OC2Hs)3 



Si(OC2H5)3 




•F CF3 F- 





F CF2CF2COH F CF2CF2CF2CH2OH F CH2OH 



CF3 



(1-2-26) 



(1-2-27) 



(1-2-28) 



lit 75] 



[Chemical Fonnula 75] 
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[0107] 

Si(OCH3)3 



2004-04-08 



[0107] 




Si(OCH3)3 



Si(OCH3)3 





F OCF3 F OCF2CF3 F OCF2CF2CF3 
(1-2-29) (1-2-30) (1-2-31) 



Ut 76] 
[0108] 



Si(OCH3)3 




[Chemical Formula 76] 
[0108] 



Si(OCH3)3 




F OCF2CF2CF2CF3 F OCF2CF2CF2CF2CF3 

(1-2-32) (1-2-33) 



[^b 77] 

[0109] 



Si(OCH3)3 




[Chemical Fonnula 77] 
[0109] 



Si(OCH3)3 




F OCF2CF2CH2OH F OCF2CF2CH2CH2OH 

(1-2-34) (1-2-35) 
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lit 78] 
[0110] 



Si(OCH3)3 




(1-2-36) 



CF3 

dCFaCFaCOH 
CPs 



[Chemical Fomiula 78] 
[0110] 



[^b 79] 
[0111] 



Si(OCH3)3 




[Chemical Fonnula 79] 
[0111] 



Si(OCH3)3 




F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 

(1-2-37) (1-2-38) 



[^b 80] 
[0112] 



[Chemical Fonnula 80] 
[0112] 
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Si(OCH3)3 




Si(OCH3)3 




F dCF2CF2CF2CH20H F OCF2CF2CF2CH2CH2OH 
(1-2-39) (1-2-40) 



[0113] 



[Chemical Fonnula 81] 
[0113] 



Si(OCH3)3 




Si(OCH3)3 



Si(OCH3)3 





lit 82] 
[0114] 



Si(OCH3)3 




F CF2CF3 F CF2CF2CF3 

(1-2-42) (1-2-43) 

[Chemical Formula 82] 
[0114] 

Si(OCH3)3 




F CF2CF2CF2CF3 

(1-2-44) 



F CF2CF2CF2CF2CF3 

(1-2-45) 



[^b 83] [Chemical Fonnula 83] 
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[0115] 

Si(OCH3)3 



2004-04-08 




[0115] 

Si(OCH3)3 




F CF2CF2CH2OH F CF2CF2CH2CH2OH 

(1-2-46) (1-2-47) 



lit 84] 
[0116] 



[Chemical Fonnula 84] 
[01 16] 



Si(OCH3)3 



Si(OCH3)3 



Si(OCH3)3 




F F- 





F CF2CF2COH F CF2CF2CF2CH2OH F CH2OH 



CF3 



(1-2-48) 



(1-2-49) 



(1-2-50) 



Ut 85] 
[0117] 



[Chemical Fonnula 85] 
[0117] 






F F 

F bCF3 F bCF2CF3 F bCF2CF2CF3 

(1-2-51) (1-2-52) (1-2-53) 
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[^b 86] 
[0118] 




(1-2-54) 



lit 87] 
[0119] 



SiCia 




(1-2-56) 



[^b 88] 
[0120] 



[Qtemical Fonnula 86] 
[0118] 




(1-2-55) 

[Chemical Fonnula 87] 
[0119] 

SiCl3 

F OCF2CF2CH2CH2OH 

(1-2-57) 

[Chemical Fonnula 88] 
[0120] 



Page 46 Paterra(g) InstantMT® Machine Translation (U.S, Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2004107277A 
SiCb 



2004-04-08 




CF3 

F dCF2CF2COH 

(1-2-58) 



lib 89] 
[0121] 



[Chemical Formula 89] 
[0121] 



SiCIa 




SICI3 




F9C4 OCF2CF2CF3 F9C4 OCF2CF2CH2OH 

(1-2-59) (1-2-60) 



[it 90] 
[0122] 



SiCIa 




[Chemical Formula 90] 
[0122] 



SiCIa 




F OCF2CF2CF2CH2OH 
(1-2-61) 



F OCF2CF2CF2CH2CH2OH 
(1-2-62) 



[<b9i] 



[Chemical Formula 91] 
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[0123] 



2004-04-08 



[0123] 





SiCis 




lit 92] 
[0124] 



F F 

F CF3 F CF2CF3 F CF2CF2CF3 
(1-2-63) (1-2-64) (1-2-65) 

[Chemical Formula 92] 
[0124] 



SiCl3 




SiCb 




F CF2CF2CF2CF3 F CF2CF2CF2CF2CF3 

(1-2-66) (1-2-67) 



lit 93] 

[0125] 



[Chemical Fomula 93] 
[0125] 




SiCIa 




F CF2CF2CH2OH F CF2CF2CH2CH2OH 

(1-2-68) (1-2-69) 
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[lb 94] 
[0126] 



SiCIa 




CFs 



CF2CF2COH 



(1-2-70) 



CF3 



[Chemical Formula 94] 
[0126] 




SiCb 



CF2CF2CF2CH2OH 
(1-2-71) 




CH2OH 

(1-2-72) 



(1-1-1) .5C(1-1-2) .^(1-1- 
3) .S(1-1-11).^(1-1-17).iC(1- 

1- 19). SCI -1 -24). 5C(1 -1 -25). sC 
(1-1-26). iC(1 -1 -28). 5C(1 -1 -2 
9). S(1 -1-30). S(1 -1-31). xC(1 -1 
-34). jC(1 -1 -36). S(1 -1 -39). i£(1 
-1-41). 5^(1 -1-46). S(1 -1 -47). 

_T -48), jC(1 - 1 -50). 5^(1 -2- 
1) .SC(1-2-2) .5e(1-2-3) .jC(1- 

2- 11). S(1 -2-17). 5C(1 -2-19). ^ 
(1 -2-24). 5C(1 -2-25). 5C(1 -2-2 
6). ^(1 -2-28). ^(1 -2-29). 5C(1 -2 
-30). iC(1 -2-31). ^0 -2-34). jC(1 
-2-36). S(1 -2-39). S(1 -2-41 ). 
i£(1 -2-46). SSCI -2-47). i£(1 -2-4 

8)$fc(iie(1 -2-50)r-a$*i«><b^iKillA^ 

[0127] 

>b->f^^W<b^1^(a)ii. ^j^if . y;u7t-:;u:t>> 
^^b^ft(a)<h. *H^;l-^tKPv^>^b^^i: 
^ . ®*(DtKPv'j;HbSlSirJ:y. tKPv'J 

[0128] 

P^it>(A)(7)^J$II)|J4i:LTWfflT*fe'&l5*>. 
fft(7)7KUvP^-9">-^fficDMa-r^wm^W 
<b^!B3a)^«ll^4tLT*,«ffi-r^ci:*<-et 

So 

[0129] 



1 - 25), fonnula(l - 1 - 
1 • 29), fomula (1 - 1 

- 1 - 34),formula (1-1 
-1-41), formula (1-1 

1- 48), formula (1-1- 



Among these silicon containing compound (A), especially, 
formula (1-1-1), formula (1 - 1 - 2), formula (1 - 1 - 
3),formula (1-1-11), formula (1-1-17), formula (1 - 1 - 
19), formula (1 - 1 - 24), formula (1 
26), formula (1 - 1 - 28), formula (1 - 
30), formula (1 - 1 - 31 ), formula (1 
36), formula (1 - 1 - 39), formula (1 - 
46), formula (1 - 1 - 47), formula(l 
50), formula (1 - 2 - 1), formula (1 - 2 - 2), formula (1 - 2 - 3), 
formula (1-2-11), Formula (1-2-17), formula (1 - 2 - 19), 
formula (1-2- 24), formula (1 - 2 - 25), formula (1 - 2 - 26), 
formula(l - 2 - 28), formula (1 - 2 - 29), formula (1 - 2 - 30), 
formula (1 - 2 - 31 ), formula (1 - 2 - 34), formula (1 - 2 - 
36),formula (I - 2 - 39), formula (I - 2 - 41), formula (1 - 2 - 
46), formula (1 - 2 - 47), formula (1 - 2 - 48) or the compound 
etc which is displayed with type (1 - 2 - 50) is desirable. 



[0127] 

It can synthesize silicon containing compound (A), with 
method which reacts underexisting of hydrosilation catalyst , 
under solventless or in suitable solvent for example 
norbomene compound (;al) with, hydrosilane compound 
which corresponds, with hydrosilation reaction of 
conventional method , 

[0128] 

Besides it is useful especially, as synthesis raw material of 
polysiloxane (A) whichdescription below is done, as other 
polysiloxane and synthesis raw material of the silicon 
containing compound which other things are related you can 
use silicon containing compound (A). 



[0129] 
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tK'J vn+-9->(A)7K'Jvo:^-9->(A)(i. '>?S< 

[0130] 

KIT. 7K»Ji/P+1*->(A)*aa&-rsmai^Sfei:: 

jiK. Pils n-3f pe;j->ii. isn. 
Lf*)5K. -^p^^. m,mm. vu^>K. :7 

[0131] 

®^b*U^A. 7KK^b*;uv^A. 7K^{b/<U 

[0132] 

V-n-:f^;U7^>. v-n-^>^;U75 
V-n-'^^v;U7S>. v-n-'^:^5^;U 
7S>. v-n-:*-^5^JU7S>. v-n-y-;U 
7S>. v-n-T^v;U7S>. v^P^-:^rv;i/7« 
5^;U7H>. vv^P^^v;U7H>^(DllM 
^J^te^*tL<liS«(Dv7;U+;ix7S>!a; 
hux5^;u75>. h'j-n-:;^peju7S>. h'J 

-n-*3^^;U75>. h'J-n-^>5^;U75>. h 
ij-n-^^i/;U75>. hU-n--N;^5=-;U75 
>s h'J-n-;t-^^;U75>. hU~n-yx;UT 
h'J-n-TV;U7S>. v^P^^v;Uv 
y^;U7S>. vv^P'N^v;uy^Jl/7S>. K 

«Ji^^7P^+i/;u75>SI(DlSiStt. ^J^tetttL 



silicon containing compound (A) of at least 1 kind , under 
existing of acid catalyst or basic catalyst ,in solventless or 
solvent , it can produce polysiloxane (A) polysiloxane (A), 
byfact that condensation polymerization it does with 
conventional method . 

In case of this condensation polymerization , silicon 
containing compound (A) can also use one part or all as the 
partial condensate . 

[0130] 

You explain below, concerning polycondensation method 
which produces polysiloxane (A). 

As aforementioned acid catalyst , for example hydrochloric 
acid , sulfuric acid , nitric acid , formic acid , acetic acid , 
n-propanoic acid , butanoic acid , valeric acid , oxalic acid , 
malonic acid , succinic acid , maleic acid , fumaric acid , 
adipic acid , phthalic acid , terepfathalic acid , acetic 
anhydride , maleic anhydride , citric acid , boric acid , 
phosphoric acid , titanium tetrachloride , zinc chloride , 
aluminum chloride , benzenesulfonic acid , p-toluenesulfonic 
acid , methane sulfonic acid etc can be Hsted. 

Mixing alone or 2 kinds or more , you can use these acid 
catalyst . 

[0131] 

Among aforementioned basic catalyst , as inorganic base , for 
example lithium hydroxide , sodium hydroxide , potassium 
hydroxide , calcium hydroxide , barium hydroxide , sodiimi 
hydrogen carbonate , potassium hydrogen carbonate , sodium 
carbonate , potassium carbonate etc can belisted. 



[0132] 

In addition, among aforementioned basic catalyst , as organic 
bases ,for example n-hexyl amine , N-heptyl amine , n-octyl 
amine , N-nonyl amine , N-decyl amine , cyclohexylamine or 
other straight chain, branched or cyclic monoalkyl 
amines ;di-n-butylainine , di- N-pentyl amine , di- n-hexyl 
amine , di- N-heptyl amine , di- n-octyl amine , di- N-nonyl 
amine , di- N-decyl amine , cyclohexyl methylamine , 
dicyclohexyl amine or other straight chain, branched or cyclic 
dialkyl amines ;triethylamine , tri - N-XQPQ Q p p r N> X Q 
ppSN-XQpptN-XQppUN-XQppvN-XQpp 
WN-XQppXN-XQppYN-XQpQpN-XQpQQ 
N-XQpQrN-XQpQSN-XQpQ tpropyl amine , tri - 
n-butyl amine , tri - pentyl amine , tri - n-hexyl amine , tri - 
heptyl amine , tri - n-octyl amine , tri - nonyl amine , tri - 
decyl amine , cyclohexyl dimethyl amine , dicyclohexyl 
methylamine , tricyclo hexyl amine or other straight chain, 
branched or cyclic trialkyl amines ; 
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[0133] 

I- ;U7^>. KU:7x- ;U7S>. :h7^;u7S> 

§|G)^#jB^7S>5i;XTb>v7S>.N. N. 
N' . N' -xhv^^;UX^U>v7S>. i^h^-?« 
f^b>v75>. ^^■9->^b>v7S>. 4, 4' 
- v75>'v7xr:;l/p(^?>. 4. 4' -v7S/v:? 
X— ;ux— r;U. 4. 4' - v7sy^>y7xy 
>^ 4. 4' -v7syv:7x-;u7=>. 2. 2-e 
7.(4-7sy:7x- ju)::^D/<>, 2-(3-7sy 
7x-;u)-2-(4-7sy:7x-;u)::^a/N*>. 2 

-(4-7Hy:7x-;U)-2-(3-tKP+V'7x 

-;u):^p/^>. 2-(4-~7sy>'x-;u)-2-(4 

-tKP^i/:7x-;U)3^P/^>. 1 , 4-e7.[i 

-(4-7sy:7xii;u)-i -^f-;ux^;u]K> 
•tf>. 1. 3-exci-(4-75y:7xx;u)-i 

[0134] * 

s^y-;u. 4-p«5^;u-2-7xx;u^s4'^v^- 
4->5^;i/e'Jv:/. 2-x^;ueuv>. 4 

-X^;ueUv>. 2-37xx;ut: 'Jv^. 4-3? 
xxjut: 2->5^;u-4-:7xx;uefjy 
x=i5^>. xa^>K. -a5^>K75h\ +y 
4-tKP+v:^y'J>. 8-:<-+v+yu 
>.7^Uv>^<7)tfUv>S;e^^v>. 1- 
(2' -tKP+vx^;U)eK^v>^(De^^v 

+y-tFg>. :^u>. ep'j e^u 

;fN'j>. 4-;«^;l.^;U/1^U>. i , 4-i;y^;u 

e^^v>. 1 . 4- v7if 1= v^^P [2. 2. 2] 
[0135] 

75>. h'J-n-3^Pe;U75>s h'J-n-:?^ 
»14ft!ii«*fcli«»ttft!li«(;)(sEffll:(i. 

n.o. 01-10. oooitaaj"efci)o 



[0133] 

aniline , N-methylaniline , N, N-di methylaniline , 2- 
methylaniline , 3- methylaniline , 4- methylaniline , 4- 
nitroaniline , diphenylamine , triphenyl amine , naphthyl 
amine or other aromatic amines ;ethylenediamine , N, N and 
N&apos; ,N&apos; - tetramethyl ethylenediamine , 
tetramethylene diamine , hexamethylene diamine , 4,4&apos; 
-di amino diphenylmethane , 4,4&apos; -di amino 
diphenylether , 4,4&apos; -di amino benzophenone , 
4,4&apos; -di amino diphenylamine , 2,2- bis (4 -amino 
phenyl ) propane , 2- (3 -amino phenyl ) - 2 - (4 -amino 
phenyl ) propane , 2- (4 -amino phenyl ) - 2- (3 
-hydroxyphenyl ) propane , 2- (4 -amino phenyl ) - 2 - (4 
-hydroxyphenyl ) propane , 1,4- bis {1 - (4 -amino phenyl ) - 
1 -methylethyl } benzene , 1,3- bis {1 - (4 -amino phenyl ) - 1 
-methylethyl } benzene or other diamines ; 



[0134] 

You can list other than and pyrazine , pyrazole , pyridazine , 
quino the phosphorus , purine , pyrrolidine , piperidine , 
morpholine , 4- methylmorpholine , 1,4-di melhyl piperazine , 
1,4-di azabicyclo [2.2 . 2] octane or other other 
nitrogen-containing heterocyclic compound etc the 
imidazole , benzimidazole , 4- methyl imidazole , 4- methyl- 
2- phenyl imidazole or other imidazoles ;pyridine , 2- 
methylpyridine , 4- methylpyridine , 2- ethylpyridine , 4- 
ethylpyridine , 2- phenyl pyridine , 4- phenyl pyridine , 2- 
methyl- 4- phenyl pyridine , nicotine , nicotinic acid , 
nicotinic acid amide , quinoline , 4- hydroxy quinoline , 8- 
oxy quinoline , acridine or other pyridine ;piperazine , 1- (2 
&apos; - hydroxyefhyl ) piperazine or other piperazine . 



Mixing alone or 2 kinds or more , you can use these basic 
catalyst . 

[0135] 

Aforementioned acid catalyst and among basic catalyst , 
hydrochloric acid , sulfuric acid , acetic acid , oxalic acid , 
malonic acid , maleic acid , fumaric acid , acetic anhydride , 
maleic anhydride , triethylamine , tri - n-propyl amine , tri - 
n-butyl amine , pyridine etc isdesirable. 

amount used of acid catalyst or basic catalyst , usually, is 0.01 
- 10,000 parts by weight vis-a-vis total amount lOOparts by 
weight of silicon containing compound . 
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[0136] 

(S. 2-zf^y:y. 2-^:y^y>. 3-->t^;U-2 

>^;u-2-:?^/>. 2-^::^^y:>. 2-:t^^ 

^^-y-y^. 2-p^5^;L.v^7P-^+-y-y>. 2, 6 
- vy^juv^7a^+-9->^>. >fV/txP>il(7)li 

-T^;ixT-t^— :^peu>^^'jp-;u^yx5^ 
;ux— T;uT-trx-h. :^peu>^^*'Jp-;u^ 
y-n-::^pe;i/x-x;u7i2i^-h. :^Phfu> 
^•g3-;i/^y-i-:^PtVux— ^;u7-trx— 
h. 3^peu>^*Up-;u^/-n-:?^;ux-7" 

5^;ux-x;u7-tzx-h. :fpeu></'jp-;u 
^y-sec-:?^;i/x— x;uT-trx— h. ::^Pt' 
u>ygi]— ;u^y-t-':?^;i/x— T;u7-feT 
-hll(D:::^peu>^*'j3-;u^y7;u+JUx- 

x;U7'fex-h!i; 
[0137] 

2-tKP+v::^pe:t>®y^;u. 2-fc:KP+ 
i/:^pe:i->®x^;u. 2-tKP^v3^Ptf7|- 
>Kn-:f pe;u. 2-t:KP*v::^pe;j->»i 
-:^pe;u. 2-tKP+t/3^pe;j->Sn-:f^ 
2-tKP^v:;^pe7h>^i~3f^;u. 2- 

tKP*v::^Pe:t>Ssec-'3^^;U. 2-tKP 

^v:^pe7l->Kt-:^^;u^a)2-tKp+v 
:f p e;!l->K7;u+;uS : a h+ v:^p \it 

3-;)<h+v:^Pe:f>^x^;ix. 3 
-xh+v:^pe;t>®y5^;Us 3~xh+v^P 
e7t->Kx^;mcD3-7;UP+v7^Pt'':l-> 
^7;u4^;Hl;x$y— n->^p/V— ;uj 

i/<7PA.:?p-9-y-;U, x5^U>^'JP— 

;ux— 7-;u. x5=-b>^7*up— ;u^yx^>iux— 
x;u. x^u>>f ijn— ;u^/-n-:?pejux 
—T)is x5^b>^*UP-;u^y-n-:/f^;bx 
— r;b. :/peu>^f UP"-;u^y>^;ux— T 
:^*peu>^^up— ^i/^yx^^iUx-T-JU. 
:^ p e u> u p -^i/^y - n - p e;i/x-T- 
;u^07;up— 

[0138] 

i;x5^U'>^ija-;Ui?^f^;ux— r;u, i>j:^ 
L/>^>jp-;Uvx^;ux-x>/u. vx^u>^ 
Uzi-;ui;-n-::fpe;ux-xju. vx^u> 
^rgz]~;i.v-n-3f^;ux-7";m(Dv7;u 
3— ;u v7;u+;ux-x;m : xtu 



[0136] 

In addition, as solvent which is used for condensation 
polymerization , the ketones ;propylene glycol monomethyl 
ether acetate , propylene glycol monoethyl ether acetate , 
propylene glycol mono - n-propyl ether acetate , propylene 
glycol mono - i-propyl ether acetate , propylene glycol mono - 
n-butyl ether acetate , propylene glycol mono - i-butyi ether 
acetate , propylene glycol mono - s - butyl ether acetate , 
propylene glycol mono - t-butyl ether acetate or other 
propylene glycol monoalkyl ether acetate of 
ketones ;cyclopentanone , 3- methyl cyclopentanone , 
cyclohexanone , 2- methyl cyclohexanone , 2,6-di methyl 
cyclohexanone , isophorone or other cyclic of for example 2- 
butanone , 2- pentanone , 3- methyl- 2- butanone , 2- 
hexanone , 4- methyl- 2- pentanone , 3- methyl- 2- 
pentanone , 3,3-di methyl- 2- butanone , 2- heptanone , 2- 
octanon or other straight or branched ; 



[0137] 

methyl 2-hydroxypropanoate , ethyl 2-hydroxypropanoate , 2- 
hydroxy n-propyl propanoate , 2- hydroxy i-propyl 
propanoate , 2- hydroxy n-butyl propanoate , 2- hydroxy 
i-butyl propanoate , 2- hydroxy propanoic acid s - butyl , 2- 
hydroxy propanoic acid t-butyl or other 2- hydroxy propanoic 
acid alkyl ; methyl 3-methoxypropionate , ethyl 
3-methoxypropionate , methyl 3-ethoxypropanoate , ethyl 
3-ethoxypropionate or other 3- alkoxy propanoic acid alkyl ; 
ethanol , n-propanol , i-propanol , n-butanol , t-butanol , 
cyclohexanol , ethylene glycol monomethyl ether , 
ethyleneglycol monoethyl ether , ethyleneglycol mono - 
n-propyl ether , ethyleneglycol mono - n-butyl ether , 
propylene glycol monomethyl ether , propylene glycol 
monoethyl ether , propylene glycol mono - n-propyl ether or 
other alcohols ; 



[0138] 

diethylene glycol dimethyl ether , diethylene glycol diethyl 
ether , diethylene glycol di- n-propyl ether , diethylene glycol 
di- n-butyl ether or other di alkylene glycol dialkyl 
ethers ;ethylene glycol monomethyl ether acetate , 
ethyleneglycol monoethyl ether acetate , ethyleneglycol mono 
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^b>^/U3— ;U^yx^;i/X— T-^UTHr-r— 
x5^b>^f' ja— ju^/-n-;:?at°>/ux— 5^ 
;U7-b'T-h^<DX5^U>^'j3--'l'^/7;i/+ 
;ux— T;U7-bT— Hi; h;i/X>, +«>L/>$ 

)l.:fDiftym:!^f-)i. xh+->PKx^;u, t 
KP4^vKSx^;u, a-tKn+v-S-^f^ 
3->h=^v:?^;u7-fex-h» 3 
-y^;u-3-^»h**>:^^;u7'bf—h, 3-y 

^JU-3-yh+v7^-3^^U:?5^L/-h. RKX5^ 

eiue^iix^^UKDfibroxxT'^ugois 

i}\ 

[0139] 

N-yf^;ut°P'JK>,N, N-v^^JU;|^;UA7 
N, N—:?>5^;U7-bh75Ks 'OiJ^UX^' 

^ux-x-'i', i;-n-^+->iux— t;u. iJxf^ 
b^-^'ja-jL-^ypf^iUx-f-^u, ':/xf^L/> 
'j3-;u^yi^;ux— f iu. :^:^p>^. t 

>v;i/7;U3— RK'<>v;u. SESKx 
Lf*5K":^x^;u, ■7U'f>^i;x^;i/. 
r -z^f^p^'J'K^. ^^xf^b>. MS3^ot° 

[0140] 

-2-^>$?y>. 3--?«^;i/-2— <>^y>. 
3. 3-v;^^;u-2-:f^y>. 2-'N:f^/>, 

2-:r^^». v^P^>^/>. 3~y^JUv^ 

□^^■ti-/>.2. e-v^^ji/i/^^p^^-y-y 

>>7'^ur}-;uv-n-:^pe;i/x-x;u. vx^ 
L/>^*g3-;uv-n-:?^;i/x— T-;Us x^u 

;u^/xf^;ux-x;U7-fex— 
h> x^n/^f' jzi-;u^y-n-:^pe;ux— T- 



- n-propyl ether acetate or other ethyleneglycol monoalkyl 
ether acetate ; other than toluene , xylene or other aromatic 
hydrocarbons ;ethyl 2-hyciroxy-2methylpropanoate , ethyl 
ethoxyacetate , ethyl hydroxyacetate , methyl 
2-hydroxy-3-methylbutyrate , 3- methoxybutyl acetate , 3- 
methyl- 3- methoxybutyl acetate , 3- methyl- 3- methoxybutyl 
propionate , 3- methyl- 3- methoxybutyl butanoate , 
ethylacetate , n-propyl acetate , n-butyl acetate , methyl 
acetoacetate , ethyl acetoacetate , methyl pyruvate , ethyl 
pyruvate or other other esters , 



[0139] 

N-methyl-pyrrolidone , N,N-dimethylformamide , 
N,N-dimethylacetamide , benzyl ethyl ether , di- n-hexyl 
ether , diethylene glycol monomethyl ether , diethyiene glycol 
monoethyl ether , caproic acid , caprylic acid , 1- octanol , 1- 
nonanol , benzyl alcohol , benzyl acetate , ethyl benzoate , 
oxalic acid diethyl , diethyl maleate , ;ga -butyrolactone , 
ethylene carbonate , propylene carbonate etc can be listed. 



Mixing alone or 2 kinds or more , you can use tiiese solvent . 

amount used of solvent , usually, is 2,000 parts by v^^eight or 
less vis-a-vis total amount lOOparts by weight of silicon 
containing compound . 

[0140] 

As for condensation polymerization which produces 
polysiloxane (A), it is desirable toexecute under solventless or 
in 2 -butanone , 2- pentanone , 3- methyl- 2- butanone , 2- 
hexanone , 4- methyl- 2- pentanone , 3- methyl- 2- 
pentanone , 3,3-di methyl- 2- butanone , 2- heptanone , 2- 
octanon , cyclopentanone , 3- methyl cyclopentanone , 
cyclohexanone , 2- methyl cyclohexanone , 2,6-di methyl 
cyclohexanone , diethylene glycol dimethyl ether , diethylene 
glycol diethyl ether , diethylene glycol di- N-propyl ether , 
diethylene glycol di- n-butyl ether , ethylene glycol 
monomethyl ether acetate , ethyleneglycol monoethyl ether 
acetate , ethyleneglycol mono - N-propyl ether acetate or 
other solvent . 
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(D±m^oommmziiLX.mn.^o, 000 

•Kg^icfcit^jgjssjstt. mm. -50-+ 

300*C.»*L<fi20-100°Ct?fey.J5l£fl# 
Fell*, fi^. 1 ooi^Pplgg-efe^o 

[0142] 

7K'jvP*-y->(A)i±. «is*fi(i)fecfcif«it 
T. [^^>r«^*^b^1^!I(4)]tl^5o )(ommm 

^(5)r«$;h.^^-r*^=t^b^!fei(mT. [y-f 

m^^it^m(5)]ti^^o )TiB-fig5C(6)T*a 

^^^g(6)]i:l^5o )TiH-«[S(7)T*l6**l§>r-r 
m^^it^m&^T. [^Y^^W4b^«g(7)]i: 



C*ib0>tr-<^^Wib^1^(3)-(7)li^ti-f 
-U1^tz\t±&^^'^m^^tLXmi^i> 

[0143] 
[<b 95] 
[0144] 



2004-04-08 

[0141] 

In addition, it is possible also to add water to reaction system 
in caseof condensation polymerization . 

addition quantity of water in this case, usually, is 10,000 parts 
by weight or less vis-a-vis total amount lOOparts by weight of 
silicon containing compound . 

As for reaction temperature in condensation polymerization , 
usually, - 50 - + 300 *, with the preferably 20-100* , as for 
reaction time , usually, it is 1 min -100 time extent . 

[0142] 

structural unit (I) and structural unit (Below, [Other structural 
unit ] with you say, ) one kind or more other than structural 
vinit (II) to possessit is possible polysiloxane (A). 

Desirable silicon containing compound where other structural 
unit is given (Below, [Other silicon containing compoimd ] 
with you say. ), you can list silicon containing compound 
(Below, [silicon containing compound (7) ] with you say. ) 
which is displayed with silicon containing compound (Below, 
[silicon containing compound (6) ] with you say. ) 
below-mentioned general formula (7) which is displayed with 
silicon containing compound (Below, [silicon containing 
compound (5) ] with you say. ) below-mentioned general 
formula (6)which is displayed with silicon containing 
compound and below-mentioned general formula (5)which 
possess acid-labile group of silane compound (Below, [silicon 
containing compound (4) ] with you say. ) which is displayed 
with the silicon containing compoimd (Below, [silicon 
containing compound (3) ] with you say. ) below-mentioned 
general formula (4) which is displayed with for example 
below-mentioned general formula (3). 

These silicon containing compound (3) - (7) respectively can 
also use one part or all as the partial condensate . 

[0143] 

[Chemical Formula 95] 
[0144] 
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r2o— Si-OR^ R^o-Si-OR^ 



OR'' 

(3) 



(4) 



[-j!a:SC(3)i3 J:t;-«iC(4)|CtJL^T, S-EI4 
00)1 momtyKm&^tzlt&mm ~zo(0^ 

0(DHi©3?Slg|«g^b7KII»*fc(iKII»6->' 

[0145] 
[<b96] 
[0146] 



{general formula (3) and in general formula (4), each E shows 
organic group of univalent which possesses acid-labile group 
mutually in independence, each R 2 shows the hydrocarbon 
group of carbon number 1 to 20 univalent or halogenated 
hydrocarbon group of carbon number 1 to 20 univalent 
mutually in independence^ shows aromatic hydrocarbon 
group of halogenated alkyl group , carbon number 6 to 20 
xmivalent of alkyl group , caibon number 1 to 20 straight or 
branched of hydrogen atom , carbon number 1 to 20 straight 
or branched or the halogenated aromatic hydrocarbon group 
of carbon number 6 to 20 univalent . } 

[0145] 

[Chemical Formula 96] 
[0146] 



r 

>2n — ci— 



R^O— Si-OR^ R^O-Sr-OR 

or2 r^ 



I 



R^O- 



-Si-R^ 
R^ 



(5) 



(6) 



(7) 



C— Jiaje(5)-(7)lCfcLNT. €-R2 tS<i^U^R3 

(± - ^ ie(3) J: t;- is iC(4)icfc It ^ -^-ti-? 

[0147] 

JUT. W«#W<b^«J(3)-(7)lCOl>TllH?)lJ 

-fiftS(3)^>J:l;-liiS(4)l-^3L^-c. Eomm 



{general formula (5) - in (7), as for each R2 and each R3 
general formula (3) andrespective R2 and R3 in general 
formula (4) and being synonymous.each R 4 shows organic 
group of univalent which possesses organic group or the 
carboxyl group of univalent which possesses hydroxy! group , 
carboxyl group , hydroxyl group mutually in independence. } 

[0147] 

sequential you explain below, silicon containing compound 

(3) - concerning (7). 

general formula (3) and in general formula (4), as organic 
group of univalent whichpossesses acid-labile group of E, 
dissociated doing with acid , you canlist stable group under 
reaction condition which produces alicyclic hydrocarbon 
group or o&er , poiysiloxane (A) of die carbon number 4 to 
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m^mco. 7K'ji>P+-9->(A)$S3i-r*Sl£lfe 

-«a5t(8)*fcii-fias(9)T*s**i«»S(m 
T. [i^«gi14S(e)]<^:L^5o )tm^u\ 

[0148] 
lit 91] 
t0149] 



30 univalent which possesses alkyl group , said acid-labile 
group of carbon number 1 to 20 straight or branched which 
possesses acid-labile group which causes preferably , phenoHc 
hydroxy group , alcoholic hydroxy group or carboxyl group . 

for example below-mentioned General Formula (8) or group 
(Below, [acid-labile group (E) ] with you say. ) which is 
displayedwitb gen^ formula (9) is desirable as acid-labile 
group in E. 

[0148] 

[Chemical Formula 97] 
[0149] 



-p— 0-G 



(8) 



— P— COO-G 



(9) 



c-iss(8)i3ctt;"te3C(9)icfciNT. pitm 

<iiSJbt(D:7;u:i-PT;u^u>S. mmm-2 

[0150] 

-fiaxC(8)*j c^:I;-^lSJC(9)lc^5l^r. pomm 
m-2oom.mik. ^^mL<{m^(DT)\^ 

^^mf^Ztt^V^. i^«IS2-20(Ditm 

2. 2-v(hu:7;^/^p>5';^)x^u>*. ^+ 

OCOZmO^^m^tLXlt.m^lt.^, 4-3? 

p-1. 4-:7x^u>«, :7;i/^p-i, 4 

^3-2O02ffi(7)ffi0Bi»^»i:LTIi . /^U 
^■7>^>'t^^%-r^2ffi(7)j^^k7XmS^. 



{General Formula (8) and in general formula (9), P shows 
aromatic group of single bond , methylene group , difluoro 
methylene group , carbon nimiber 2 to 20 straight chain, 
branched or cyclic alkylene group , carbon number 2 to 20 
straight chain, branched or cyclic fluoroalkylene group , 
carbon number 6 to 20 divalent , orother alicyclic groi^ of 
carbon number 3 to 20 divalent G dissociated doing with 
acid ,shows organic group of univalent which causes 
hydrogen atom . } 

[0150] 

General Formula (8) and in general formula (9), as carbon 
number 2 to 20 straight chain, branched or cyclic alkylene 
group of P, to be able list for example ethylene group , 
trimethylene group , propylene group , tetramethylene group , 
1,3- cyclopentylene group , 1,4- cyclohexylene group etc, as 
carbon number 2 to 20 straight chain, branched or cyclic 
fluoroalkylene group , for example tetrafluoroethylene basis, 
2, 2 -di it can list (trifluoromethyl ) ethylene group , 
hexafluoro trimethylene group , octafluoro tetramethylene 
group , etc as aromatic group of caifoon number 6 to 20 
divalent , list for example 1,4- phenylene group , 1,4- 
naphthylene group , tetrafluoro - 1 ,4- phenylene group , 
perfluoro - 1,4- naphthylene group etc it can, in addition as 
other alicychc group of carbon number 3 to 20 divalent , the 
norbomene skeleton , tricyclodecane skeleton or hydrocaibon 
group of divalent which possesses adamantane skeleton and 
the haiide compound etc of these bases it can list. 
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[0151] 

-ffi5C(8)*>cfci;-lft5C(9)lcfclt*P(!:Lrii. 
[0152] 

4-t-:?^;u:7xy^v:ti;u7K-;uS. i -i-y 
5^;u:i-4v*;u7t^->'uSi|cDTU-p+v*;u 
7K-Jua:'<>v;uS. 4-t-:?^;u^>v;i/ 
7xJ^f^;ua. 4-t-:/^ju:7i:^^;i/afi| 

:;^P7K^v*;u7tN^-;uS, 9~:7>iu?t-u-;up«5' 
;i/*;U7K-;u». 2. 2, 2-hU^7PPx^;uA 

x;us. 4-xh^v-i — ^:7^;u*;u7f:x;u 
x;uS; 

[0153] 

VJ>f^;uS. vP+VP^^^USs 2-^h+vXh 
4v>5^;US.2. 2. 2-K'J^PPXh^v>f^ 

e7.(2-^ppxh^v)^5^;uS. 2-(h 
'jpt^;uvU;u)xh^v>^;u«s i-->«h+vv 
^p^+v;u». T-h^tKpe^x^ua. 4-> 
h^v^h^tKPe^x;uS. ^K^tKP:7^x 

xh^fc:KP^:i-e^x;uS. xh^t Kp 
"^t^y-J^^Ss 1 -xh+vXTF;uS. i --y^ 

->h4^vx^;uS. 1 1 
>y;U:*-^i/x^;uS. 1 -(2— i7PPXh+i/) 
x^;u*. 1 -y^^u-i -^>v;U7r-^v-2 
-•7;i/:i-px^;uS. 2. 2, 2-hU^PPx^ 

2-hU>5^;uvU;ux^;uS. 2-(:7xx 



[0151] 

General Formula (8) and hydrocarbon group of divalent 
which possesses ethylene group , cyclohexylene group , 
phenylene group , tetrafluorophenylene group , norbomene 
skeleton as Pin general formula (9), and hydrocarbon group 
and halide compound etc of divalent whichpossesses halide 
compound , adamantane skeleton are desirable. 

[0152] 

In addition, dissociated doing with acid of G, as organic group 
of univalent which causes hydrogen atom , the for example 
methyl group , ethyl group , n-propyl group , i-propyl group , 
n-butyl group , 2- methyl propyl group , 1- methyl propyl 
group , t-butyl group , n-pentyl group , n-hexyl group , 
n-heptyl group , n-octyl group , n-decyl group , cyclopentyl 
group , cyclohexyl group , 4- t-butyl cyclohexyl group , 
cycloheptyl group , cyclooctyl group or other straight chain, 
branched or cyclic alkyl group ;phenoxy carbonyl group , 4- 
t-butyl phenoxy carbonyl group , 1- naphthyloxy carbonyl 
group or other aryloxy carbonyl group ;benzyl group , 4- 
t-butyl benzyl group , phenethyl group , 4- t-butyl phenethyl 
group or other aralkyl group ;t-butoxycarbonyl group , 
methoxycarbonyl group , eAoxy carbonyl group , i-propoxy 
carbonyl group , 9- fluorenyl methyl carbonyl group , 2,2,2- 
trichloroethyl carbonyl group , 2- (trimethylsilyl ) ethyl 
carbonyl group , i-butyl carbonyl group , vinyl carbonyl 
group , allyl carbonyl group , benzyl carbonyl group , 4- 
ethoxy - 1- naphthyl carbonyl group , methyl dithio carbonyl 
group or other organic carbonyl group ; 



[0153] 

methoxymethyl group , methylthio methyl group , t-butyl thio 
methyl group , (phenyl dimethyl silyl ) connecting with 
oxygen atom in methoxymethyl group , benzyloxy methyl 
group , t-butoxy methyl group , siloxy methyl group , 2- 
methoxy ethoxymethyl group , 2,2,2- trichloro ethoxymethyl 
group , bis (2 -chloro ethoxy ) methyl group , 2- 
(trimethylsilyl ) ethoxymethyl groi^ , 1- methoxy cyclohexyl 
group , tetrahydropyranyl group , 4- methoxy 
tetrahydropyranyl group , tetrahydrofuranyl group , 
tetrahydrothiopyranyl group , tetrahydro thio furanyl group , 
1- ethoxyethyl group , 1- methyl- 1- methoxy ethyl group , 1- 
methyl- 1- benzyloxy ethyl group , 1- (2 -chloro ethoxy ) 
ethyl group , 1- methyl- 1- benzyloxy - 2-fluoroethyl group , 
2,2,2- trichloroethyl group , 2- trimethylsilyl ethyl group , 2- 
( [fenirusereniru ] ) ethyl group or other , General Formula 
(8), you can list the organic group ;trimethylsilyl group , 
triethyl silyl group , tri - i-propyl silyl group , dimethyl - 
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[0154] 

-JiS^(3)fcJ:i;-flfi5S(4)|cfclt^Ei:Lrii. 
2-t-:?h4^v*jl/7px;ux5^jl/8, 4-t-:f 

^x;u~2, 3. 5. 6-xK^7;U:j-P:7x-;U 

-h'J7;i/^py^;u-5~t-:^h.4^^*jU7jt- 
;uy;U7K-;uSs 4-t-3^h^v*;U7Kx;Uxh 
^v^P[ 6. 2. 1. 13, 6 . 02. 7 ] Kx:^ 

xjua. 4-h'j:?;u:tP>^^u-4-t-:fh^ 

ix*;U7|^x;U'ThT'>^a[ 6. 2. 1. 13, 6 . 

02. 7 ] Kx*xjus, 5-.t-:?h+S/*;u7K 

[0155] 

*fc.R2 COi^mSSl-10(7)ESItt.5^lft« 

n-:?^;u». 2-pt5^;u:^pe;uS. i 

^^;uSv -i^p p>^ju*s "i^p^^f^^u*. v:7 
;u^p^^;i/3l. S/^7PP>^;uS. h^jyjutn 

-MS(3)fcJ:i;-fia5C(4)lct5(t^R2 <!:LT 
[0156] 

*fc.-flfti£(4)lCfclNr.R3 (Dffi^i!ai~2 

oa)iljitttiL<tt5^i8tta)7;u+;i/»tLT 



i-propyl silyl group , diethyl - i-propyl silyl group , dimethyl 
ethyl silyl group , t-butyi dimethyl silyl group , t-butyl 
diphenylsilyl group , tri benzyl silyl group , tri - p-xylyl silyl 
group , triphenyl silyl group , diphenylmethyl silyl group , 
t-butyl methoxyphenyl silyl group or other organosilyl group 
etc which forms acetal group . 



[0154] 

dissociated doing with these acid , among organic group of 
univalent whichcauses hydrogen atom , t-butyl group , 
tetrahydropyranyl group , 1- ethoxy ethyl group , t-butyl 
dimethyl silyl group etc is desirable. 

general formula (3) and 2 -t-butoxycarbonyl ethyl group , 4- 
t-butoxycarbonyl cyclohexyl group , 4- t-butoxycarbonyl 
phenyl group , 4- t-butoxycarbonyl - 2,3,5,6- 
tetrafluorophenyl group , 5- t-butoxycarbonyl norbomyl 
group , 5- trifluoromethyl - 5- t-butoxycarbonyl norbomyl 
group , 4- t-butoxycarbonyl tetra cyclo [ 6. 2. 1. 13 and 6. 02 
and 7] oxododecanyl group , 4- trifluoromethyl - 4- 
t-butoxycarbonyl tetra cyclo [ 6. 2. 1. 13 and 6, 02 and 7] 
oxododecanyl group , 5- t-butoxycarbonyl adamantyl group 
etc is desirable asE in general formula (4). 



[0155] 

In addition, it can list the for example methyl group ^ ethyl 
group , n-propyl group , i-propyl group , n-butyl group , 2- 
methyl propyl group , 1- methyl propyl group , t-butyl group , 
n-pentyl group , n-hexyl group , n-heptyl group , n-octyl 
group , n-nonyl group , n-decyl group , cyclopentyl group , 
cyclohexyl group etc as carbon number 1 to 10 straight chain, 
branched or cyclic alkyl group ofR2, as carbon number 1 to 
10 straight chain, branched or cyclic halogenated alkyl group , 
for example fluoromethyl group , chloromethyl group , 
bromomethyl group , difluoromethyl group , dichloro me&yl 
groiQ) , trifluoromethyl group etc it can hst. 



general formula (3) and methyl group , ethyl group , n-propyl 
group , i-propyl group , n-butyl group etc is desirable as R2 in 
general formula (4). 

[0156] 

In addition, to be able list the for example methyl group , 
ethyl group , n-propyl group , i-propyl group , n-butyl group , 
2- methyl propyl group , 1- methyl propyl group , t-butyl 
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i--:^nt';u£. n-^T;u«. 2-^^}\^zf 
□ejus. 1 -y-^)izfn\z)i^&. t-:?5^;uS. 

Slf^^if -ScirA^T^^. ^mSfc6-20(7)Hi 

^7;u^p:7x-;u)^+-»:^-7;u:i-n-n-:^Qif 
^uS. 3-(^>^:7;u;i-P7xr:;u)/s:^-9-:7;u 

-flSS(4)(zfclt'5R3 ctLTIi. y^JUS. X 

^ji&s h'J7;i/:l-pp«^;u*> ^>^7;u7l-px 
5^;u». /<-:7;u:l-p:7x:f>^ju*. 3-(^>4^ 

7 ;U:*- P 7xr: jU)/\:^r -y-^ ;i/;J- P - n - >^ P fcf 
[0157] 

SfelC. -«ft^(5)'-(7)lZfcl\T. R2 fcckU^R 
3 tLTtt.<5iJx.lS.|iri5-flaS(3)fcJ:i;- 
^5e(4)|lfclt^^^X-?tlR2 fc<i:t;R3 (CO 
t^Tfi^J^^LfcSi:|i]«(7)t<D^^lf4Z<!:A<•r? 

[0158] 

St-.R4 (7)tKp^v;u»$^-r^Hi(7)* 



[0159] 
[<b 98] 

[-flftS(1 0)fccfcI/-te3EC(1 1 )fcfcl>r . Qit 
. v7>iu;fpy^u>». KmSfc2-2 

K«IS2'-20(7)tt£l«. 5^tetttL<li^ 
tt(7)7;i/7|-PT;U4^U>S. ig^a6-20a)2 
fii(D5^SfeS*fcl4K^a3-20(7)2ffli(Dfl6 



group , n-pentyl group , n-hexyl group , n-heptyl group , 
n-octyl group , n-nonyl group , n-decyl group etc in general 
formula (4),as alkyl group of carbon number 1 to 20 straight 
or branched of R3, as halogenated alkyl group of carbon 
number 1 to 20 straight or branched , list for example 
trifluoromethyl group , pentafluoroethyl group , heptafluoro - 
n-propyl group , heptafluoro - i-propyl group etc to be able, as 
aromatic hydrocarbon group of carbon number 6 to 20 
univalent , for example phenyl group , ;al -naphthyl group , it 
can list the;be -naphthyl groi^ , benzyl groiq) , phenethyl 
group , etc as halogenated aromatic hydrocarbon group of the 
carbon number 6 to 20 univalent , for example 
pentafluorophenyl group , perfluoro benzyl group , perfluoro 
phenethyl group , 2- (pentafluorophenyl ) hexafluoro - 
n-propyl group , 3- (pentafluorophenyl ) hexafluoro - n-propyl 
group etc it canlist. 



methyl group , ethyl group , trifluoromethyl group , 
pentafluoroethyl group , perfluoro phenethyl group , 3- 
(pentafluorophenyl ) hexafluoro - n-propyl group etc is 
desirable as R 3 in general formula (4). 

[0157] 

Next, general formula (5) - in (7), as R2 and R3, for example 
aforementioned general formula (3) and those which are 
similar to basis whichwas illustrated concerning respective R2 
and R3 in general formula (4) can be listed. 

[0158] 

In addition, group which is displayed with for example as 
organic group of univalent which it can list group which is 
displayed with the for example below-mentioned General 
Formula (10) as organic group of univalent whichpossesses 
hydroxyl group of R4, carboxyl group of R4 
possesses,below-mentioned General Formula (11) can be 
listed. 

[0159] 

[Chemical Formula 98] 

{General Formula (10) and in General Formula (1 1), Q shows 
aromatic group of methylene group , difluoro methylene 
group , carbon number 2 to 20 straight chain, branched or 
cyclic alkylene group , carbon number 2 to 20 straight chain, 
branched or cyclic fluoroalkylene group , carbon number 6 to 
20 divalent or other alicyclic group of carbon number 3 to 20 
divalent . } 
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-Q-OH 



(10) 



"Q-COOH 



(11) 



[0160] 

-fiS5£(io)fcj;t/-fia3a(i 1)lc^3L^r. qo 

(8)fcJ:l^-flSS(9)(z^5lt^PlC-^l^T^5iJ^L 

-jJftSt(10)fcJ:t;-fiS3C(1 1)lcfclt^Qi:Lr 
v(hU7;u>!l-p>^;u)x5^u>S. y;u7ft;u^-> 

#^&^*-r^2ffiCD^{b7K*»-\^^(D/\Py> 
[0161] 

?4X**fc(i2«i.U±$51^LT<^ffl-r^::^A< 

-e#. 93nmliJlT. 57nm(7)KfilC 



[0162] 

7K'JvP+^>(A)ICfclt'&^«jgm<i(7)** 



[0160] 

General Formula (10) and in General Formula (1 1), as 
aromatic group of carbon number 2 to 20 straight chain, 
branched or cyclic alkylene group , carbon number 2 to 20 
straight chain, branched or cyclic fluoroalkylene group , 
carbon nvimber 6 to 20 divalent of Qand other alicyclic group 
of carbon number 3 to 20 divalent , for example General 
Formula (8) and illustrated thosewhich are similar to basis 
which corresponds respectively can belisted concerning P in 
general formula (9), 

General Formula (10) and hydrocarbon group of divalent 
which possesses methylene group , difluoro methylene group , 
2,2-di (trifluoromethyl ) ethylene group , norboraene skeleton 
as Q in General Formula (11), and hydrocarbon group and 
halide compound etc of the divalent which possesses halide 
compound , adamantane skeleton are desirable. 

[0161] 

Regarding to this invention, as for other silicon containing 
compound , mixing alone or 2 kinds or more , tobe able fact 
that you use, it can select those appropriately andbe able to 
control molecular weight and glass transition temperature 
(Tg) of polysiloxane (A) which isacquired due to especially or 
combining with appropriateness, the transparency in addition 
in wavelength of 193 nm or less , especially 157 imi 
furthermore it can improve. 

[0162] 

exemplary content of each structural unit in polysiloxane (A) 
changes according to those types and combination and 
application etc of polysiloxane (A), when it iseach one, 
person skilled in the art can select preferred content of each 
structural unit which can beput, appropriately due to test etc. 



When it possesses acid-labile group in resist material for 
microfabrication which uses the for example deep ultraviolet 
light , electron beam , X-ray or other radiation , said 
acid-labile group dissociated doing when you use, as resin 
component whichbecomes easily alkali-dissolved usually, 
with 0.1-80 mole% , preferably 0.5~70mole% , particularly 
preferably 1 to 5 0mole% , as for content of structural unit 
(II), usually vis-a-vis all structural units , as for content of the 
structural unit (I), vis-a-vis all structural units , with 0.1-80 
mole% , preferably 0.5-'70mole% , particularly preferably 1 
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;u%r-fcy. A^og«Jim^4(I)i:S1ijt*i4(I 

^,0. 1~80^;U%. ff*L<l±0. 5-70^ 

K^lttt»(e)^=&-ri)tiferolgiigmi4(H] 

*Utt5~50^;u%. i^icSf $L<iii o~50 
JiiT. »*L<ii80^;u%JUT-efc§o 

[0163] 

;K'J">P4^-y->(A)(D'tf;i'/'?-Sx-i/a>'^p 
7h^f77-f(GPC)l;J:yjBi)SLfc7t<'JX^U> 

mummw-i^^^iiiciT. [Mw]tL^•5o ). so 

0~1. 000, 000. »*L<(S:500~50, 00 
0. !Hlcjff*L<(i800'>'50, ooo-efci)o 

Z.<Om-^. MwA<500*jST*li, »b^t^7K'J 
fcy.-:^!, 000. OOO^i&x.i)i:, #t>+l-l> 

[0164] 

7K'jvp=^-y->(A)ii. ftitm^j^-r-ssB^tt 

7K'JvP+-9->(A)li. mitet?fei)l^(i- 

[0165] 

fllMfiEiai*. (-f)7KUvP^-9->(Al). 3fet;(r 



to 5 Omole% , At same time said structural unit (I) with said 
structural unit (II) with total content ,usually, is 0.1 - 80 
mole% , preferably 0.5--70mole% , particularly preferably 1 
to 5 Omole% vis-a-vis all structural units . 

Usually, with 1 - 60 mole% , preferably 5~50mole% , 
particularly preferably lO-SOmoleVo , as for content of other 
structural unit otherthan that, usually, they are 90 mole % or 
less , preferably SOmole % or less vis-a-vis all structural 
units , inaddition, as for content of other structural unit 
(Namely, silicon containing compound (3) or structural unit 
which derives in silicon containing compound (4)) which 
possesses the acid-labile group (E), vis-a-vis all structural 
units . 

[0163] 

average molecular weight based on polystyrene which was 
measured due to gel permeation chromatography (GPC ) of 
polysiloxane (A) (Below, [Mw ] with you say. ),500 - 
1,000,000, it is a preferably 500-50,000, particularly 
preferably 800-50,000. 

In case of this , Mw under 500, is a tendency where glass 
transition temperature (Tg) of polymer which is acquired 
decreases, when on one hand itexceeds 1,000,000, is a 
tendency where solubility to solvent of the polymer which is 
acqmred decreases. 

[0164] 

As for polysiloxane (A), transparency for radiation is high, 
quite it isuseful as resin component in resist for 
microfabrication which possesses the characteristic whose 
control of solubility at same time for alkali development 
liquid iseasy, uses deep ultraviolet light , electron beam , 
X-ray or other radiation . 

In addition, polysiloxane (A), or general polysiloxane and 
blend doingwith alone , making for example molded article , 
film , laminate material , paint component etc, is useful. 



[0165] 

Below, you explain concerning radiation-sensitive resin 
composition of useful this invention as chemically amplifying 
resist . 

radiation-sensitive resin composition of radiation-sensitive 
resin con^sition this invention , (J2 ) polysiloxane (Al), and 
(jp2 ) radiation-sensitive acid generator (Below, [acid 
generator ] with you say simply. ) issomething which is 

contained 

In radiation-sensitive resin composition of this invention , as 
for polysiloxane (Al), mixing alone or 2 kinds or more , itcan 
use, in addition with polysiloxane (Al), other polysiloxane 
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>(A1)t^[C.ft6(D7KiJi/P^-tl->$1«JSl± 
[0166] 



'^>(A^)^\z:^^tmmm^&^mm^•^s 
:^mmizts\fm^±M\t. mmnm^^t 

T, [KII*SlJ(B1)]<!:l^5o )^t?tCDA<»*L 

[0167] 
l\t 99] 
[0168] 



one kind or more canjointly use. 

As aforementioned other polysiloxane , for example 
aforementioned silicon containing compound (3) -those which 
at least 1 kind possess structural unit which derives in (7) can 
belisted 

[0166] 

It is something which possesses action where as for acid 
generator -acid generator - this invention in 
radiation-sensitive resin composition , with component which 
generates acid due toexposure, in action of acid , dissociated 
doing acid-labile group whichexists in polysiloxane (Al), 
exposed part of result resist coating becomes the ease of 
solubility in alkali development liquid , forms resist pattern of 
positive type . 

If acid generator in this invention has aforementioned action it 
is notsomething which especially is limited. As desirable acid 
generator , acid (Below, [acid (;be) ] with you say. ) which is 
displayed with trifluoromethanesulfonic acid or 
below-mentioned General Formula (12) by exposure, 
compound which occurs (Below, [acid generator (Bl) ] with 
you say. )those which are included are desirable. 

[0167] 

[Chemical Formula 99] 
[0168] 



Ra—C 



1 



J 1 ' 

Rf^ Rf 



C— SO3H (12) 



1 



Ra \%imwi-.-7vmw=i-.mim~zo<ii 

[0169] 



{In General Formula (12), each Rf 1 to show fluorine atom or 
trifluoromethyl group mutually inindependence, Ra to show 
hydrocarbon group of univalent of fluorinated alkyl group , 
carbon number 3 to 20 cyclic of alkyl group , carbon number 
1 to 20 straight or branched of hydrogen atom , fluorine 
atom , carbon number 1 to 20 straight or branched or 
fluorinated hydrocarbon group of univalent of carbon number 
3 to 20 cyclic , as for hydrocarbon group of univalent of said 
cyclic and fluorinated hydrocarbon group of univalent of tiie 
said cyclic optionally substitutable . } 

[0169] 

acid generator (B 1) as, for example onium salt compound , 
sulfone compound , sulfonic acid compound , carboxylic acid 
compound , diazo ketone confound , halogen containing 
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( r - 1 )]i:t^^o ) -I9:5C(1 4)T*S^ 
T4S(r-2)](l:L^5o)^tMi-^lSS(15)r*S 



[0170] 
Ut 100] 
[0171] 



compound etc can be listed. 

It can also use only acid generator (Bl), as acid generator in 
this invention , but the acid generator (Bl) with, acid which is 
displayed with acid (Below, [acid (;ga - 1) ] with you say. ) 
General Formula (14)which is displayed with 
below-mentioned General Formula (13) (Below, [acid (;ga - 
2) ] with you say. ) * it is andit can also use acid (Below, 
[acid (;ga - 3) ] wiA you say. ) which is displayed with 
General Formula (15)combining radiation-sensitive acid 
generator (Below, [acid generator (B2) ] v^dth you say. ) 
which occurs. 

[0170] 

[Chemical Formula 1 00] 
[0171] 



f 

Rb— C— SO3H (13) 

Rs— SO3H (14) 

Rc— COOH (15) 



[-fla5C(i 3)icfci^T. Rf 1 ity^mM^^tz 

[0172] 

-feJC(14)(Cfca^T.Rs \tmm^^--20(D 
[0173] 

"fla5C(15)|Cfcl^T.Rc [t^m^^-20C0 

^mm--2oomvt(D^mo)mit^m 



In General Formula (13), Rf 1 to show fluorine atom or 
trifluoromethyl group , Rf 2 to show hydrogen atom , fluorine 
atom , methyl group or trifluoromethyl group , Rb to show 
hydrocarbon group of univalent of alkyl group , carbon 
number 3 to 20 cyclic of hydrogen atom , carbon number 1 to 
20 straight or branched or fluorinated hydrocarbon group of 
univalent of carbon number 3 to 20 cyclic , asfor hydrocarbon 
group of univalent of said cyclic and fluorinated hydrocarbon 
group of univalent of said cyclic optionally substitutable . 

[0172] 

In General Formula (14), Rs to show alkyl group of carbon 
number 1 to 20 straight or branched or hydrocarbon group of 
univalent of carbon nximber 3 to 20 cyclic , as for 
hydrocarbon group of univalent of said cyclic the optionally 
substitutable . 

[0173] 

In General Formula (15), Rc to show hydrocarbon group of 
univalent of fluorinated alkyl group , carbon number 3 to 20 
cyclic of alkyl group , carbon number 1 to 20 straight or 
branched of carbon number 1 to 20 straight or branched or 
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3 

[0174] 

-«aS:(12)-(15)lCfcl^T.Ra . Rb . Rs 
n-3^^5^;US. l-j^'FJi^m, sec-7f^;US, t 

[0175] 

^:^'^i::?;u:tP-i-:::^pe;i/S. y-i-7;u:tp- 
n-"?5^;u«. >'-f:7;i/:i"P-i-*:f^;u», /-j- 
:7;u^p-sec--^^;uS. /■f7;u;l-p-t- 
m'— 7;u;i-p-n-'^>T;ua, /\'— 
:7;u:i-p-n-^^v;uS, /\'— •7;u^p-n- 

*fc.Ra ,Rb .Rs niiXSRc (7)K«3S3 

3-2oa)Iltta)Hi(D:77^<bK<b*m«fe 

[0176] 
lit 101] 
[0177] 



fluorinated hydrocarbon group of univalent of carbon number 
3 to 20 cyclic , as for hydrocarbon group of univalent of said 
cyclic and fluorinated hydrocarbon group of univalent of the 
said cyclic optionally substitutable . 

) 

[0174] 

General Formula (12) - in (15), as embodiment of alkyl group 
of carbon number 1 to 20 straight or branched ofRa, Rb, Rs 
and Rc, methyl group , ethyl group , n- propyl group , i-propyl 
group , n-butyl group , i-butyl group , s - butyl group , t-butyl 
group , n-pentyl group , n-hexyl group , n-heplyl groiq> , 
n-octyl group etccan be listed. 



[0175] 

In addition, trifluoromethyl group , pentafluoroethyl group , 
heptafluoro - n-propyl group , heptafluoro - i-propyl group , 
nonafluoro - n-butyl group , nonafluoro - i-butyl group , 
nonafluoro - s - butyl group , nonafluoro - t-butyl group , 
perfluoro - n-pentyl group , perfluoro - n-hexyl group , 
perfluoro - n-heptyl group , perfluoro - n-octyl group etc can 
belisted as embodiment of fluorinated alkyl group of carbon 
number 1 to 20 straight or branched of Ra and Rc. 



In addition, for example below-mentioned Formula (1 6) - 
group etc whichis displayed with (22) can be listed 
hydrocarbon group of univalent of the carbon number 3 to 20 
cyclic of Ra, Rb, Rs and Rc or fluorinated hydrocarbon group 
of univalent of carbon number 3 to 20 cyclic or as these 
substituted derivative . 

[0176] 

[Chemical Formula 101] 
[0177] 




[C(R^)2h 



(16) 
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[it 102] 
[0178] 



[Chemical Fonnula 102] 
[0178] 




lC(R')2l- 



(17) 



lit 103] 
[0179] 







[C(R^)2] p 








r5 








^r5 


r5 


r5 





[Chemical Formula 103] 
[0179] 



(18) 



[it 104] 
[0180] 



[C(R')2l- 




[Chemical Fonnula 104] 
[0180] 



(19) 



[^b 105] 
[0181] 



[Chemical Fonnula 105] 
[0181] 
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[C(R^)2l- 




(20) 



[^b 106] 
[0182] 




[Chemical Formula 106] 
[0182] 



(21) 



[^b 107] 
[0183] 



[Chemical Formula 107] 
[0183] 
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[JC(16)-(22)^Ct5l^T. ^R5 tttiSI-?* 

jb7;u+;uS$:^L. &R6 

pliO-10(7)E»T-fc*o 

xC(19) 

^Cfcl^•C. ql±1 1 80S8feT*fcSo 
5C(20) 

|Cfcl^r. ml±0-3(Dggfc-efc^o 

] 

[0184] 

*«WlwfcM+*^!^*Ll^il()S)tLTI±.^5^J^ 

IS. KU7;u:tP;^^>x;U7tN>a. ^:^^y)\^:t 
px^>x;i/7tx>^. >N-^^:7;u;j-p-n-:^p 
y:i-7;U7l-p~n-::?^>xji/ 
:7;u:i-p-n-:i-<7^>x;U7f>> 

1. 1» 2, 2. -xh53';U:i-P-n-:^P/^ 

1 , 1. 2. 2. -xh^7?;u;j-p- 

n-:?^>7.JU/tv>Ms 1. 1. 2. 2. -xh^:7 
JU:l-p-n-7r^'^>X;U7h>®-^. 

[0185] 

BiiIHjE(1 6)-(22)T'S^*l'?>*CDlS^^I:i. 
-CF(2 )CF(2 )SO(3 )H. -CF(2 )CF(C 
F(3))SO(3 )H. -CF(CF(3))CF(2 )SO 
(3 )H. -CF(CF(3))CF(CF(3))SO(3 )H, - 



Foraiula (16) - in (22), each R5 shows alkyl group of alkoxy 
group , carbon number 1 to 10 straight or branched of the 
hydrogen atom , halogen atom , hydroxy group , acetyl 
group , carboxyl group , nitro groiq) , cyano group , primary 
amino group , secondary amino group , carbon number 1 to 
10 straight or branched or fluorinated alkyl group of carbon 
number 1 to 10 straight or branched mutually in 
independence, each R6shows fluorinated alkyl group of alkyl 
group , carbon number 1 to 10 straight or branched of straight 
or branched of hydrogen atom , halogen atom , I'-IO mutually 
inindependence, p is integer 0-10. 

Formula (19) 

Putting, Q is integer 1-18, 

Formula (20) 

Putting, m is integer 0-3. 

) 

[0184] 

Desirable acid in this invention (;be) as, the for example 
trifluoromethanesulfonic acid , pentafluoroethane sulfonic 
acid , heptafluoro - n-propane sulfonic acid , nonafluoro - 
n-butane sulfonic acid , perfluoro - n-octane sulfonic acid , 
1,1,2,2,- tetrafluoro - n-propane sulfonic acid , 1,1,2,2,- 
tetrafluoro - n-butane sulfonic acid , 1,1,2,2,- tetrafluoro - 
n-octane sulfonic acid and. 



[0185] 

CF (3) (2) SO (3) acid , for example below-mentioned system 
which basis of theH connects (12 - 1) - acid etc of (12 - 10) 
can be listed. CF (3) (2) CF (2) SO (3) H or -CF (2) C CF (3) 
SO (3) H, -C CF (3) CF CF (3) CF (2) SO (3) H, -CF CF (3) 
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C(CF(3))(2 )CF(2 )SO(3 )H^fcli-CF 
(2 )C(CF(3))(2 )SO(3 )H(Dft*<e^Lfc 
K.#IJx(S.TIB5C(12-1) ~(12-10)<D 

[0186] 
[^b 108] 
[0187] 



0^' 



CF2— CF2— SO3H 




CF2— CF2— SO3H 



SO (3) H, -CF Aforementioned Formula (16) - in bond of 
group which isdisplayed with (22), -CF (2) CF (2) SO (3) H, 
-CF(2)CF 

[0186] 

[Chemical Formula 108] 
[0187] 



(12-1) 



(12-2) 



[^b 109] 
[0188] 



^^^^^ 



CF2— CF2— SO3H 




[Chemical Formula 109] 
[0188] 

(12-3) 



(12-4) 



Ut 110] 

[0189] 



[Chemical Formula 110] 
[0189] 
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,CF2— CF2— SO3H 



(12-5) 




CF2— CF2— SO3H 



(12-6) 



Hbiii] 

[0190] 



[Chemical Foimula 111] 
[0190] 



=2— CF2— SO3H 



Me — Me 



(12-7) 




,CF2— CF2— SO3H 



(12-8) 



Html 

[0191] 




CF2— CF2— SO3H 




CF2— CF2— SO3H 



[Chemical Formula 1 12] 
[0191] 

(12-9) 



(12-10) 



In addition, desirable acid in this invention (;ga • 1) as, the for 
example 1- fluoroethane sulfonic acid , 1- fluoro - n-propane 
sulfonic acid , 1- fluoro - n-butane sulfonic acid , 1- fluoro - 
n-octane sulfonic acid , 1,1-di fluoroethane sulfonic acid , 
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7t^>K. i-Ku:7;u7|-p>5^;u-n-:f^>x;u 
7t^>K. i~-h'J3?;u;ii-ppt5^;u-n-7h^^>7. 



1,1 -di fluoro - n-propane sulfonic acid , 1,1-di fluoro - 
n-butane sulfonic acid , 1,1-di fluoro - n-octane sulfonic acid , 
1- trifiuoromethyl - n-propane sulfonic acid , 1- 
trifluoromethyl - n-biitane sulfonic acid , 1- trifluoromethyl - 
n-octane sulfonic acid , 1,1- bis (trifluoromethyl ) ethane 
sulfonic acid , 1,1- bis (trifluoromethyl ) the-n-propane 
sulfonic acid , 1,1- bis (trifluoromethyl ) -n-butane sulfonic 
acid ,1,1- bis (trifluoromethyl ) -n-octane sulfonic acid and. 



-n->^p/^>x;U7t;>K. 1. i-ex(HJ:7;u 

;i-Pp(^;U)-n-:f^?>X;U7fN>S. 1, 
X(hU^;b:d-P>5^;U)-n-7|-^^«>X;U7t^>K 

[0192] [0192] 

flIBiC(1 6)-'(22)"eS^tl'SSCDfS n ^i-s CF (3) (2) SO (3) acid , for example below-mentioned system 

-CF(2 )SO(3 )H.-CHFSO(3 )H. ~C which basis of theH connects (13 - 1) - acid etc of (13 - 40) 

H(CF(3))SO(3 )HSfrli~C(CF(3))(2 )SO can be listed. CF (3) SO (3) H or -C Aforementioned Formula 

(3 )Ha>»*<$S^Lfc^. M^lt. T!B3C(1 3 (16) - in bond of group which isdisplayed with (22), -CF (2) 

-1) -'(13-40)(DK«l*^lf-5Ci:A<T?t SO (3) H, -CHFSO (3) H, -CH 

So 

[0193] [0193] 

[<t 1 13] [Chemical Formula 113] 

[0194] [0194] 




€H2— CFz— SO3H 



(13-1) 




CH2— C(CF3)2— SO3H 



(13-2) 



[^bii4] 

[0195] 



[Chemical Formula 1 14] 
[0195] 




CF2— SO3H 



(13-3) 




C(CF3)2— SO3H 



(13-4) 
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[<tll5] [Chemical Formula 115] 

[0196] [0196] 

CH2— CF2— SO3H 

(13-5) 



(13-6) 




CH2-C(CF3)2— SO3H 



lit 1 16] [Chemical Foimula 116] 

[0197] [0197] 




CF2— SO3H 



^/C(CF3)2— SO3H 



(13-7) 



(13-8) 



[-lb 1 1 7] [Chemical Formula 1 17] 

[0198] [0198] 

^^CH2— CF2— SO3H 

"^^^ (13-9) 



^^CH2— C(CF3)2— SO3H 

'^^ ^ (13-10) 



[ -(k 1 1 8] [Chemical Formula 1 1 8] 

[0199] [0199] 
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CF2— SO3H 

(13-11) 
C(CF3)2~-S03H 

(13-12) 



Ut 1 19] [Chemical Formula 119]- 

[0200] [0200] 

CH2— CF2— SO3H 

(13-13) 



CH2— C(CF3)2--SP3H 

Ij (13-14) 





lit 120] [Chemical Formula 120] 

[0201] [0201] 

CF2— SO3H 

(13-15) 



C(CF3)2— SO3H 

(13-16) 





[<b 121 ] [Chemical Formula 121] 

[0202] [0202] 
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CH2— CFj— SO3H 



(13-17) 




CH2-C{CF3)2-S03H 



18) 



Ut 122] 

[0203] 



[Chemical Formula 122] 
[0203] 




CF2— SO3H 



(13-19) 




lit 123] 



[Chemical Formula 123] 





[0204] 



CH2— CF2— SO3H 



CH2— C(CF3)2— SO3H 



[0204] 



(13-21) 



(13-22) 



Page 73 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004107277A 



2004-04-08 



[it 124] 
[02051 





CF2— SO3H 



C(CF3)2— SO3H 



[Chemical Foimula 124] 
[0205] 



(13-23) 



(13-24) 



[it 125] 
[0206] 



[Chemical Fonnula 12S] 
[0206] 



i2~~CF2~~"S03H 



Me — Me 



(13-25) 



Me- - Me 



,CH2— C(CF3)2— SO3H 



(13-26) 



[it 126] 
[0207] 



[Chemical Formula 126] 
[0207] 
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Me — Me 



SO3H 



(13-27) 



^^-r\/C(CF3)2-S03H 



Me- -Me 



(13-28) 



[it 127] 
[0208] 





CH2— CF2— SO3H 



CH2— C(CF3)2— SO3H 



[Chemical Formula 127] 
[0208] 

(13-29) 



(13-30) 



lit 128] 
[0209] 





CF2— SO3H 



C(CF3)2— SO3H 



[Chemical Formula 128] 
[0209] 

(13-31) 



(13-32) 



[it 129] 
[0210] 



[Chemical Formula 129] 
[0210] 
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CHz— CF2— SO3H 

(13-33) 
CH2— C(CF3)2— SO3H 

(13-34) 



130] [Chemical Fonnula 130] 

[0211] [0211] 

CFj— SO3H 

(13-35) 



C(CF3)2— SO3H 

(13-36) 





["(t 1 3 1 ] [Chemical Formula 1 3 1] 

[0212] [0212] 

^^CH2--CF2— SO3H 

(13-37) 




CH2—C(CF3)2— SO3H 

(13-38) 



[^t 132] [Chemical Fonnula 132] 

[0213] [0213] 
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7h>K. or— :J-7^U>x;u*>K, )S— 
b>x;U7t>>^s|,o^^g^x;u7^>Ka: 10- 
*>7T-x;u/t>^-v>, ttrlSje(i 6)~(22)-r? 

a$*t-5)S<0fS^¥lC. -SO(3 )HSA<^& 
[0214] 

$P>lr,*^BJ|c^5(t-|)^F*Ll^^(r-3) i: 

a— :h7^L':/*;U7t-c>®. ;S 

*;u-t^>^, >>^7a^^-9->:^3jU7rc>K> i . i - 

1. 2-i/'5'nK:y^>-:?^iji.;t-:>®. 1. 3- 
;u7t-c>K, 1. 3-'>^7P^+■9■>i?*;^7^::/ 

1, 4— >^'P's+-9->i?*;U7t<>K, 2-/ 

^UTK^u-^v^-zUTf^^S. 2, 3-/;i/7p;u-f:xv 
*;U7p>^s /;U'1?;u-;u-2-itKs 1 
•7>^>*jU7t?>e. 1 -7^-7>^if>i^K, 1 . 
3-7^''T>^'>i;*;i/;t<:/K.i, 3-75C-7> 

6)'>'(22)t:S*^t-5S<Di^D ¥^1-. -COOH 



(13-39) 



(13-40) 



In addition, for example methane sulfonic acid , ethane 
sulfonic acid , n-propane sxilfonic acid , n-butane sulfonic 
acid , i-butane sulfonic acid , s - butane sulfonic acid , 
t-butane sulfonic acid , n-pentane sulfonic acid , n-hexane 
sulfonic acid , n-octane sulfonic acid , cyclopentane sulfonic 
acid , cyclohexane sulfonic acid or other straight chain, 
branched or cyclic alkyl sulfonic acid ; the benzenesulfonic 
acid , p-toluenesulfonic acid , benzyl sulfonic acid , ;al 
-naphthalene sulfonic acid , the;be -naphthalene sulfonic acid 
or other aromatic sulfonic acid type; 10 -camphor sulfonic 
acid and, aforementioned Formula (16) - acid etc which -so 
(3) H group connects to bond of group which is displayed 
with (22), can be listed thedesirable acid in this invention (;ga 
-2) as. 

[0214] 

Furthermore, for example acetic acid , n-propanoic acid , 
butanoic acid , isobutyric acid , valeric acid , isovaleric acid , 
c^roic acid , benzoic acid , salicylic acid , phthalic acid , 
terephthalic acid , ;al -naphthalenecaiboxylic acid , the;be 
-naphthalenecarboxyhc acid , cyclobutane caiboxylic acid , 
cyclopentane carboxylic acid , cyclohexanecarboxylic acid , 
1,1- cyclobutane dicarboxylic acid , 1,2- cyclobutane 
dicarboxylic acid ,1,1- cyclopentane dicarboxylic acid , 1,2- 
cyclopentane dicarboxylic acid , 1,3- cyclopentane 
dicarboxylic acid ,1,1- cyclohexane dicarboxylic acid , 1,2- 
cyciohexane dicarboxylic acid , 1,3- cyclohexane dicarboxylic 
acid , 1,4- cyclohexane dicarboxylic acid , 2- norbomane 
carboxylic acid , 2,3- norbomane dicarboxylic acid , 
norbomyl - 2- acetic acid , 1- adamantane carboxylic acid , 1- 
adamantane acetic acid , 1,3- adamantane dicarboxylic acid , 
1,3- adamantane di acetic acid , jp9 jp7 cholic acid , 
deoxycholic acid , chenodiol , cholic acid and 
theaforementioned Formula (16) - acid etc which -COOH 
group connects to the bond of group which is displayed with 
(22), can be listed thedesirable acid in this invention (;ga - 3) 
as. 
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[0215] 

ii()S).K(r-i) .iS(r-2) fc^l^l±^ 
(r-3) ^n±ti>t-OJ^ikit^mtLx 

;ux;U7hnri7A^. 4-tKp^v:7x-;u-^x 
- V V p +^ ;u ■ ;u7t-x- 't? A 

iS. vv^7P^+v;U-2-::i-+Vv^P^4ri/ 
;UX;U7tx-H7A^. 2-:4-+Vv^P^^v;Ui; 
y^;ux;U7^nri^A^, 4-tKP^v:7x-;i/- 

x;u7t"xr.'^A^. 4-i/7y-i — f3?^;i/v>« 
^;ux;ix/tv-'t?A^. 4-vTy-i -:^•7f=•;^ 
i;x5^;ux;ix7fx-'t7A^. 4-iihP-i — 
^;i/vpt^;u;^;i//1^-'^A^. 4-xhP-i - 
:>-75^;ui^x5=-;i/X;U7n-»t7Ai£. 4-y^;u- 
1 — *-75^;uv^f^;ux;u*-'t7Ai£. 4-/^ 
— ^-:7'^;uvx5^;i/x;u7tNr:r^A^. 4 

AJfi.4-tKP*v-1— ^3?^;UvX5^;UX 
;i.7txxrt7A«. 

[0216] 

1 -(4-t:KP^v:^^^U>-1 -^)\^)y-h=7 
tKP5^^:7xxH7AJg. 1 -(4-^h:^'v:h37^ 
<;U)f-h^tKP^/f::?xX'5A^. 1 
-(4-xh+v:f^^b>-l — <;U)T-h7tK 
P5^:t:7xxitr A^. 1 -(4-n-3^h^v:J-7?^ 
U>-1 — f;U)f-h^t:KP5^:t7xxOAm. 1 
-(4-/h+v;^h^i/-^-7^b>-1 --r;u)x 
h7i=KP^7|-:7xX't7A^. 1 -(4-xh+h;^h 
^v:f:74ju>-i — <;u)Th7tKP^:i-3?xx 
^Aig. 1 -[4-(1 ~-?th+i/xh^i/):f7^b 
>-1-^;U]xh5fc:KP^:l-3'xxr;7Ai^. 1 
-C4-{2-yh:^vXh*v)-t-3?^U>-1 ->f 
;u]7"h5h:KP5";i-7x- ^ A^. i -(4-;>th 

5tKP^:t7xxH7Atl. 1 -(4-xh^i/*;U 

KP^:t:7xxH7A^. 1-(4-n-:^P7K^i> 

KP^:i-':7xxH7A^. i-(4-i-:?P7K^v* 

Pf^:*-'7xxH7A^. 1 -(4-n-:?h^V*;U 
;f:-;u;J-^v-:^7'^b>-1 -'<>!U)xh^tKP 
^:i-7xxrt7A^. 1 -(4-t-:^h+v*;U7t>*x 

v-*-^^ U> - 1 - ^ h7 1 K P 
7xxr;7AJfi. i-C4-(2— rh7tKa7^x 



[0215] 

acid (;be), acid (;ga - 1), acid (;ga - 2) or as onium salt 
compound whichgenerates acid (;ga - 3), for example 
diphenyl iodonium salt , bis (4 -t-butyl phenyl ) iodonium 
salt , triphenyl sulfonium salt , 4- hydroxyphenyl * phenyl * 
methyl sulfonium salt , cyclohexyl * 2- oxo cyclohexyl * 
methyl sulfonium salt , dicyclohexyl * 2- oxo cyclohexyl 
sulfonium salt , 2- oxo cyclohexyl dimethyl sulfonium salt , 4- 
hydroxyphenyl * benzyl * methyl sulfonium salt , 1- naphthyl 
dimethyl sulfonium salt , 1- naphthyl diethyl sulfonium salt , 
4- cyano - 1- naphthyl dimethyl sulfonium salt , 4- cyano - 1- 
naphthyl diethyl sulfonium salt , 4- nitro - 1- naphthyl 
dimethyl sulfonium salt , 4- nitro - 1- naphthyl diethyl 
sulfonium salt , 4- methyl- 1- naphthyl dimethyl sulfonium 
salt , 4- methyl- 1- naphthyl diettiyl sulfoniirai salt , 4- 
hydroxy - 1 - naphthyl dimethyl sulfonium salt , 4- hydroxy - 
1- naphthyl diethyl sulfonium sah , 



[0216] 

1 - (4 -hydroxy naphthalene - 1-yl ) tetrahydro thiphenium 
salt , 1- (4 -methoxy naphthalene - 1-yl ) tetrahydro 
thiphenium salt , 1- (4 -ethoxy naphthalene - 1-yl ) tetrahydro 
thiphenium salt , 1- (4 -N-butoxy naphthalene - 1-yl ) 
tetrahydro thiphenium salt , 1- (4 -methoxy methoxy 
naphthalene - 1-yl ) tetrahydro thiphenium salt , 1- (4 - 
[etokitometokishinafiitaren ] - 1 -yl ) tetrahydro thiphenium 
salt , 1- {4 - (1 -methoxy ethoxy ) naphthalene - 1-yI } 
tetrahydro thiphenium salt , 1- {4 - (2 -methoxy ethoxy ) 
naphthalene - 1-yl } tetrahydro thiphenium salt , 1- (4 
-methoxycarbonyl oxy naphthalene - 1-yl ) tetrahydro 
thiphenium salt , 1- (4 - 

[etokishikaruboniruokishinafimafutaren ] - 1 -yl ) tetrahydro 
diiphenixim salt , 1- (4 -N-propoxy carbonyl oxy naphthalene - 
1-yl ) tetrahydro thiphenium salt , 1- (4 -1-propoxy carbonyl 
oxy naphthalene - 1-yl ) tetrahydro thiphenium salt , 1- (4 
-N-butoxy carbonyl oxy naphthalene - 1-yl ) tetrahydro 
thiphenium salt , 1- (4 -t-butoxycarbonyl oxy naphthalene - 
1-yl ) tetrahydro thiphenium salt , 1- {4 - (2 
-tetrahydrofiiranyl oxy ) naphthalene - 1-yl } tetrahydro 
thiphenium salt , 1- {4 - (2 -tetrahydropyranyl oxy ) 
naphthalene - 1-yI } tetrahydro thiphenium salt , 1- (4 
-benzyloxy naphthalene - 1-yl ) tetrahydro thiphenium salt , 1- 
{1 - (1 -naphthyl aceto methyl ) } tetrahydro ^iphenium salt 
etc can be listed 
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^^x-'t^Am. 1-[4-(2— rh^tKPe^- 

[0217] 



*fc.Sl()S).e(r-i) fc4iM±g(r-2) 
[0218] 

><b#«^^^lf^ci:3&<-et«o 

l*il(r-3) ^ie±-r*MP>f>^W<t^ti 
tLXits mTilis /\nT;i/+;uS^^S<b* 
^^b^i^D. /\P7;u^;ua#W1SmsS<b^ 

[0219] 

;i.3-K-'!7A^+tl-:7;i/tP7:^5^^:^-h. 
tfX(4-t-'?^;U:7xn;U)3— Kxr>A n-K 

;u:7xz:;u)3— K-'^7A>^^-9-:7;u;i-P7>^ 
ex(4-t-:?5^;u:7xx;u)a-K- 
'!7A-f7$'b:>x;u7|^*-h. hU7x-;ux;U7^ 
-^A^Jr^t:7;u;l-P7>f-^^— h'jyji- 
;^x;^/t^x'^7A:^3?^u>x;^7^^^-— h. hu:7x 
-;ux;u;t^-'t7Ai o-±i>7r— x;i/7t>:^— 
h. 4-t:KP+v:7x-;u-:7x-;u--^5';ux;u 



[0217] 

In addition, for example ;be -keto sulfone , the;be -sulfonyl 
sulfone and the;al of these compound -di azo compound etc 
can be listed acid (;be), acid (;ga - 1) or as the sulfone 
compound which generates acid (;ga - 2). 

In addition, for example sulfonic acid ester , sulfonic acid 
imide , aryl sulfonic acid ester , imino sulfonate etc can be 
listed acid (;be), acid (;ga - 1) oras sulfonic acid compound 
which generates acid (;ga - 2). 

In addition, for example carboxylic acid ester , carboxylic 
acid imide , carboxylic acid cyanate etc can be listed as 
carboxylic acid compound which generates acid (;ga - 3). 

[0218] 

In addition, for example 1,3-di keto - 2-di azo conqwund , 
diazo benzoquinone compound , diazo naphthoquinone 
compound etc can be listed acid (;be), acid (;ga - l),acid (;ga - 

2) or as diazo ketone compound which generates acid (;ga - 

3) . 

In addition, for example haloalkyl group-containing 
hydrocarbon confound , haloalkyl groiQ)-containing 
heterocyclic compound etc can be Usted acid (;be), acid (;ga - 
l),acid (;ga - 2) or as halogen containing compound which 
generates acid (;ga - 3). 

[0219] 

Furthermore, acid generator (Bl) and acid generator whose 
other than of acid generator (B2) is desirable (Below, [Other 
acid generator ] with you say simply. ), for example diphenyl 
iodonium pyrene sulfonate , diphenyl iodonium 
n-dodecylbenzene sulfonate , diphenyl iodonium 
hexafluoroantimonate , bis (4 -t-butyl phenyl ) iodonium 
n-dodecylbenzene sulfonate , bis (4 -t-butyl phenyl ) 
iodonium hexafluoroantimonate , bis (4 -t-butyl phenyl ) 
iodonium naphthalene sulfonate , triphenyl sulfonium 
hexafluoroantimonate , triphenyl sulfonium naphthalene 
sulfonate , triphenyl sulfonium 10- camphor sulfonate , 4- 
hydroxyphenyl * phenyl * methyl sulfonium p-toluene 
sulfonate , 4- hydroxyphenyl * benzyl * methyl sulfonium 
p-toluene sulfonate or other other onium salt compound ;4- 
tris phenacyl sulfone , mesityl phenacyl sulfone , bis (phenyl 
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sulfonyl ) methane or other other sulfone compound ;ben2oin 
tosylate , nitrobenzyl - 9,10-di ethoxy anthracene - 2- 
sulfonate or other other sulfonic acid compound ; 



[0220] 

□ «jhM, 2-:l-:7h^/>vTvK-5-x;U/1-v 

x;U>7niJh\ 2. 3, 4. 4' -xh5tKP*v^ 
>77x/>(D1. 2— f:7h+/>vTi^K-4- 

vyvK-5-x;u;fx:>iix7.T-Ju. 1. i. i- 
h'JX(4-tKn^v7xx;u)x^?>0i, 2-:^ 
:7h+/>v7vK-4-x;U/tx>Kxxf';u* 
fctti. 2— j-:7K^y>v7vK-5-x;u7t^> 

KxXi^;Hf (Dfi6(7) vTl/y h^lb^i^ ; 7xx 
;uex(hU'?pp;>«^;i/)-s-hU7v>. 4-^ 
h^v:7xx;ueA(h'j^ppp<^;u)-s-hU7 
1 -':^:7^;^t*x(h'J^7Ppy^;u)-s-h 

UT?^>l|0(hU^^PP^5^;U)-s-h'JTe^> 
1. 1~eX(4-^PP7xx;U)~2, 
2, 2-h'J^7PPX^z>^0<fe(7)/\P>ir>#:t 
<b#!fell*^«fi)Zi:A<T*#*« 

[0221] 



fey . ommu^m^^ts mmiznt 

[0222] 



[0220] 

1 and 2 -naphthoquinone diazide - 4- sulfonyl chloride , 1,2- 
naphthoquinone diazide - 5- sulfonyl chloride , 2,3,4,4&apos; 
- tetrahydroxy benzophenone 1 and 2 
-iiaphthoquinone-diazido-4-sulfonic acid ester or 1 and 2 
-naphthoquinone-diazido-5-sulfonic acid ester , 1,1,1- tris (4 
-hydroxyphenyl ) ethane 1 and 

2-naphthoquinone-dia2ido-4-sulfonic acid ester or 1 and 2 
-naphthoquinone-diazido-5 -sulfonic acid ester or other other 
diazo ketone compound ;phenyl bis (trichlorometfayl ) 
-S-triazine , 4- methoxyphenyl bis (trichloromethyl ) 
the-S-triazine , 1- naphthyl bis (trichloromethyl ) -S-triazine 
or other (trichloromethyl ) -S-triazine derivative , 1,1- bis (4 
-chloro phenyl ) - 2, 2 and 2 -trichloroethane or other theother 
halogen containing compound etc can be listed. 



Regarding to this invention, it can also use only other acid 
generator , as the acid generator , but, also it is desirable to 
use other acid generator acid generator (Bl)or this and acid 
generator (B2) with combining with blend . 

[0221] 

Regarding to this invention, mixing alone or 2 kinds or more , 
you can use acid generator . 

amount used of acid generator , usxially, is 0. 1 - 10 parts by 
weight , preferably O.S'-Tparts by weight from viewpoint 
which guarantees sensitivity and developing behavior as 
resist , vis-a-vis all polysiloxane component lOOparts by 
weight . 

In case of this , amount used of acid generator under 0.1 parts 
by weight , is a tendency where sensitivity and developing 
behavior decrease, when it exceeds 10 parts by weight on one 
hand, transparency for radiation decreasing, to be acquired the 
resist pattern of rectangular is a tendency which becomes 
difficult. 

[0222] 

-additive - this invention , acid scattering regulator , solubility 
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It. ^ihmmm. mmm^. i^nstisy^ 

ffiifcS!l»a!l(C) ]i:t^5o)^if*-<tA<T*^4o 

[0223] 
Ut 133] 



regulator , boundary surfactant or other various additive can 
be combined in the radiation-sensitive resin composition . 

As for aforementioned acid scattering regulator , it is a 
con^onent which possesses theaction which controls 
desirable chemical reaction where it controls scattering 
phenomenon in in resist coating of acid which it occurs from 
acid generator due toexposure in unexposed region . 

shelflife of radiation-sensitive resin composition which is 
acquired by combining acid scattering regulator a this way, 
furthermore improves, resolution in addition as as resist 
furthermore improves, from exposure it can hold down 
linewidth changeof resist pattern with fluctuation of time 
delay (PED ) to development , composition which quite is 
superior in process stability is acquired 

As acid scattering regulator , nitrogen-containing organic 
compound where basic does not change with theexposure and 
heat treatment in formation process of resist pattern is 
desirable. 

compound which is displayed with for example 
below-mentioned General Formula (23)as nitrogen-containing 
organic compound a this way, (Below, [acid scattering 
regulator (C)] with you say. ) it is listed. 

[0223] 

[Oiemical Formula 133] 

{In General Formula (23), each R7 shows hydrogen atom , 
straight chain, branched or cyclic alkyl group , aiyl group or 
aralkyl group mutually in independence, asfor these alkyl 
group , aryl group and aralkyl group as for optionally 
substitutable , Ul shows organic group of divalent with 
hydroxy group or other functional group , r is integer 0 - 2. } 



(23) 



[0224] 

^ffiifcaffll?riJ(C) |CfcL^T.r=0(D^b^!|^!l^ 
[^M^ft^!fel(C1)]i:L. r=1 '-2(7)^b^^^ 
[#g^^b^^(C2)]i:-r*o 

g^lS^^^3fim±*t^7KUTSy<b^ 
^fcckt;«^tt^*i:to-C[^Mm<b^!B3(C3)] 



[0224] 

In acid scattering regulator (C), compound of R= 0 is done 
[nitrogen-containing compound (CI) ] with, R= compound 1 - 
2 isdone [nitrogen-containing compound (C2) ] with. 

In addition, collecting poly amino compoimd and polymer 
which 3 or more possess nitrogen atom , [nitrogen-containing 
compound (C3) ] with it does. 

Furthermore, for exanq)le quaternary ammonium hydroxide 
compound , amide group containing compound , urea 
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^^0 

[0225] 

75:/. v-n-;j-^^;U75>, i;-n-yz:;u 
75>. v-n~7^v;i/75>, v^p<^+v;uy 
^;U75>. vv^7P^:^v;U7S>lf a)v(v^ 
P)7;U^;U7S>5i;hUx^;U75>. hU-n 

-:fpe;u75>. hU-n-:^5^;u75>. hU- 

n-/<>^;U75>. hU-n-/^+v;U75>. H 
'J-n-/^3^'^jU7S>. hiJ-n~;j-^5^;i/7S 
hU-n-yi:.;U75>. K'J~n— tv;U7S 
v^P^+vJUv>^;U75>. vv^?P/v^ 

v;u^5^;u7S>. hUv^p^^v;u75>l|(D 

hU(v^P)7;U^;U7S>S;7-'J>. N-^^ 
;U7~U>.N. N-vy5^;L/7-U>.2->^ 
;U7:i'J>. 3->T;U7-U>. 4-p(^;U7- 
U>.4~-hP7-U>. 2. 6-S/>f^;U7:i'J 

2. 6-v-fv:/pejU7-'J>. v^x-;u 

7S>, h'J7xr:;U7S>, -f:7^;U75>l|0 

5^§l!l7S>S*^lf-5CtA<T*^§o 

[0226] 



V7S>. N, N, N' . N' -xh7+X(2-tKP 
+V^Pe;U)XTU>v7S>> 7^K^>^U>V 

75>. 1, 3--e7.ci-(4-7sy:?x-;u)-i 

-;«^;UX5^;U]/<>-tf>xh^-?«^L/>v75 
^*th->t^L/>v75>. 4, 4' -i;7S>'v 

:7i-;upt$>, 4. 4' - v7syv:7xx;ux- 
4. 4' -v75y/<>v^:7xy>, 4. 4' - 

v75/v77x-;U75>. 2, 2~-eX(4-75/ 

:7xrL;u)::fp/^>, 2-(3-7sy:7xxju)-2 

-(4-75y7x-;i/)3fP/<>, 2-(4-75y 
•7xx;U)-2-(3-tKP+v7x-;U)3fPM' 

2~(4-75y::?x-;u)-2--(4-tKP+ 
v:7x-;u):^p/<>, i , 4-ex[i -~(4~75 
y:7xzi;b)-i -p<5^;ux^;u)/<>if>, 1, 3 

-exci -(4-75y7xn;u)-i -y^;ux 
^;u3'<>-tf>. ex(2-i;^^;i.7S/xT;u) 
x-f-;u. ex(2-vxf^;u7Syxf^;U)x- 

UWS>. 7K'J7'J;U7S>. 2- v;^^;U7Sy 



compound , nitrogen-contaming heterocyclic compound etc 
can be listed as nitrogen-containing organic compound other 
than the acid scattering regulator (C). 

[0225] 

nitrogen-containing compound (CI) as, for example n-hexyl 
amine , n-heptyl amine , n-octyl amine , n-npnyl amine , 
n-decyl amine , cyclohexylamine or other mono (cyclo ) the 
alkyl amines ;di-n-butylamine , di- n-pentyl amine , di- 
n-hexyl amine , di- n-heptyl amine , di- n-octyl amine , di- 
n-nonyl amine , di- n-decyl amine , cyclohexyl methylamine , 
dicyclohexyl anune or other di (cyclo ) the alkyl 
amines ;triethylamine , tri - n-propyl amine , tri - n-butyl 
amine , tri - n-pentyl amine , tri - n-hexyl amine , tri - n-heptyl 
amine , tri - n-octyl amine , tri - n-nonyl amine , tri - n-decyl 
amine , cyclohexyl dimethyl amine , dicyclohexyl 
methylamine , tricyclo hexyl amine or other tri (cyclo ) alkyl 
amines ;aniline , n-methylaniline , n and theN-di 
methylaniline , 2- methylaniline , 3- methylaniline , 4- 
methylaniline , 4- nitroaniline , 2,6-di methylaniline , 2,6-di 
isopropyl aniline , diphenylamine , triphenyl amine , naphthyl 
amine or other aromatic amines can be listed. 



[0226] 

nitrogen-containing compound (C2) as, for example 
ethylenediamine , N, N, N&apos; ,N&apos; - tetramethyl 
ethylenediamine , N, N and N&apos; ,N&apos; - tetrakis (2 
-hydroxypropyl ) ethylenediamine , tetramethylene diamine , 
1,3- bis {1 - (4 -amino phenyl ) - 1 -methylethyl } benzene 
tetramethylene diamine , hexamethylene diamine , 4,4&apos; 
-di amino diphenylmethane , 4,4&apos; -di amino 
diphenylether , 4,4&apos; -di amino benzophenone , 
4,4&apos; -di amino diphenylamine , 2,2- bis (4 -amino 
phenyl ) propane , 2- (3 -amino phenyl ) - 2 - (4 -amino 
phenyl ) propane , 2- (4 -amino phenyl ) - 2 - (3 
-hydroxyphenyl ) propane , 2- (4 -amino phenyl ) - 2 -(4 
-hydroxyphenyl ) propane , 1,4- bis {1 - (4 -amino phenyl ) - 
1 -methylethyl } benzene , 1,3- bis {1 - (4 -amino phenyl ) - 1 
-methylethyl } benzene , bis (2 -di methylamine ethyl ) ether , 
bis (2 -di ethylamino tihyl ) ether etc can be listed. 



nitrogen-containing compound (C3) as, polymer etc of for 
example polyethylene imine , polyallylamine , 2-di 
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BiIiB4»7>^-';?AtKP^i/hMb^<«!li:LT 

-n-:f^;U7>^-«t7AtKP+vKII*^lf 
[0227] 

|ijlB7SKS^*^b^1^DtLri*. iJll^lS. N- 
t-:;h*v*;^i1-^-;^v-n-:t^^^^75>. 
N-t-:?h:^v*;i/H-C-;i/v-n-/-;u75 
N-t-:?h^v*;u7f*-;uv-n-'Ti>;i/7 
N~t-:?h+i/*;u7K^;uvv^p^+v 

;U7S>. N-t-^^h^vi^J^U/tt-^U- 1 -7^ 

■7>-^;u75>. N"t-::?h^v*;u7tt-;u-N 

-p«5=-;i/-1-74*'"7>^;U75>. N. N-y- 

t-:?h^v*;^7^c-;^-1-7^^'7>5^;^75 

^;U-1 -7^-7>^;U7S>. N-t-3f h+v 
*;U7t-C-;U-4, 4' -i;75/v:7xz:;Upi^?>. 

b>v7S:^. N, N. , N' — rh^-t-^h^ 
i/:tj;U7tf- jU^+-9'y^U>v75>. N. N' - 

1. 8-i?75y:f^7^>.N. N' -S^-t-'^h4=- 
i/:ti;i.7|-:-;u-i, 9-v7ayy-t>. n, n' - 
i;-t-:^h^v*;u7fC-;u-i. io-v7S/ 

1. 12-v7S/Kir*>. N. N'-v-t-:?h 
^i/*;i/7Kn;i.-4. 4'-i^7S/v:7x:^;uy 

3^h*v*;I/7^:-;^»^*75y^b^tlcDl^ 

7n;UA7^h\ N-p«f-;U?f>;UA75H\ N. N 
- vpt^;U7t->;i.A75h\ 7-tzh7Sh\ N-yf^ 
;U7izh7Sh\ N, N-v>^;U7-bh7Sh\ 
Pe:i->7Sh\^>X75h\eP'JK>.N-pi 

^;uep'jK>ll^^if*ct*<T?#So 

[0228] 

JUOiyTs 1 . 1 -VP*^;U'^b7. 1 , 3- v;^f^ 
JU'l7U7. 1.1.3, 3-xK^^^;ix^b7. 1 . 



methylamino etbyi acrylamide can be listed. 

As aforementioned quaternary anunonium hydroxide 
compound , for example tetramethyl ammonium hydroxide , 
tetraethyl ammonium hydroxide , tetra- n-propyl anunonium 
hydroxide , tetra- n-butyl ammonium hydroxide etc can be 
listed. 

[0227] 

As aforementioned amide group containing compound ,for 
example N-t-butoxycarbonyl di- n-octyl amine , 
N-t-butoxycarbonyl di- N-nonyl amine , N-t-butoxycarbonyl 
di- N-decyl amine , N-t-butoxycarbonyl dicyclohexyl amine , 
N-t-butoxycarbonyl - 1- adamantyl amine , N-XQPP Q p p Q 
N-XQpprN-XQppSN-XQpptN-XQppUN-X 
QppvN-XQppWN-XQppXN-XQppYN-XQ 
p Q p N, N-di - t-butoxycarbonyl - 1- adamantyl amine , 
N,N-di - t-butoxycarbonyl - N-methyl- 1- adamantyl amine , 
N-t-butoxycarbpnyl - 4,4&apos; -di amino diphenylmethane , 
N, N&apos; -di - t-butoxycarbonyl hexamethylene diamine , 
N, N, N&apos; ,N&apos; - tetra- t-butoxycarbonyl 
hexamethylene diamine , N, N&apos; -di - t-butoxycarbonyl - 
1,7-di amino heptane , N, the N&apos; -di - t-butoxycarbonyl 

- 1,8-di amino octane , N, N&apos; -di - t-butoxycarbonyl - 

1.9- di amino nonane , N, N&apos; -di - t-butoxycarbonyl - 

1.10- di amino decane , N and N&apos; -di - t-butoxycarbonyl 

- 1,12-di amino dodecane , N, Other than N&apos; -di - 
t-butoxycarbonyl - 4,4&apos; -di amino diphenylmethane , 
N-t-butoxycarbonyl benzimidazole , N-t-butoxycarbonyl - 2- 
methyl benzimidazole , N-t-butoxycarbonyl - 2- phenyl 
benzimidazole or other N-t-butoxycarbonyl group content 
amino compound , the formamide , N-methyl formamide , 
N,N-dimethylformamide , acetamide , N-methyl acetamide , 
N,N-dimethylacetamide , propionamide , benzamide , 
pyrrolidone , N-methyl-pyrrolidone etc can be listed, 
t-butoxycarbonyl - methyl- 1- adamantyl amine , 



[0228] 

As aforementioned urea compound , for example urea , 
methyl urea , 1,1-di methyl urea , 1,3-di niethyl urea , 1,1,3,3- 
tetramethyl urea , 1,3-di phenyl urea , tri - n-butyl thiourea etc 
can be listed. 

As aforementioned nitrogen-containing heterocyclic 
confound , you can list other than and pyrazine , pyrazole , 
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7x-)\.'{Z^V-Jl'. 'OX-fS^vZ-^U. 2- 

2 -x5^;nf 4-if^;ue'j5?>, 

2-"7x-;Ut*'Jv>. 4-7i-;ue'Ji?>, 2 

-y5^;u-4-7xii;ue'Jv>. 
e'Ji?>Si;tf'<^i?>, 1 -(2-tKPJF->X5^ 

e^y-^u. eijyv>. +y-y='j>> 
tfp'jv>. e^^uv^.s-e-^gt^y-i. 2- 
•::fp/\°>i?^j-— ^;u;1n'J>. 4-pt5^;u^;u 

t-'J^sT. 4-i?>f^;Ut°'<7i?>. 1, 4-5?7' 
■tffix^/PCa. 2. 2] ;j-^^'>l|^^if*^tA< 

[0229] 

T. *e>fc»*L<tt30^;W%JJlTt?fci», 
C©ii^. ^l£t![$iJ(ai^J<DlH^fiA<1 00^ 



[02301 

TIE-jSftS(24)-t?a*^xS^b^!^(JilT, 
«l|taiS<(D1 )]i:L^5. )TSB-jJft3S(25)-e«$*I 

iB-fis;5e(26)T?a$Hi>i^yjiLm&^w-r-5 
ia-flftsc(27)-ea$;h,-5jiyjSLme^^-r'5 

Ttf j;?.eP'!r^-;KJ':iT. [it<gfiH|i«(D4)]t 
<S$IJiB»j(D1 )fc J:t^it<SflWSlJ(D2)<DI$*^b 

«lSlJ(D3)^3efcl;j§^S!l»a^J(D4)©|$A^c,sl^ 



2004-04-08 

pyridazine , quino the phosphorus , purine , pyrrolidine , 
piperidine , 3- piperidino - 1,2- propanediol , morpholine , 4- 
methylmorpholine , 1,4-di methyl piperazine , 1,4-di 
azabicycio [2.2 . 2] octane etc for example imidazole , 4- 
methyl imidazole , 1- benzyl - 2- methyl imidazole , 4- 
methyl- 2- phenyl imidazole , benzimidazole , 2- phenyl 
benzimidazole or other imidazoles ;pyridine , 2- 
methylpyridine , 4- methylpyridine , 2- ethylpyridine , 4- 
ethylpyridine , 2- phenyl pyridine , 4- phenyl pyridine , 2- 
methyl- 4- phenyl pyridine , nicotine , nicotinic acid , 
nicotinic acid amide , quinoline , 4- hydroxy quinoline , 8- 
oxy quinoline , acridine or other pyridine ;pipera2ine , 1- (2 
-hydroxyethyl ) piperazine or other piperazine . 



[0229] 

Mixing alone or 2 kinds or more , you can use these acid 
scattering regulator . 

blended amount of acid scattering regulator , usually, 100 
mole % or less , preferably SOmole % or less , furthermore is 
preferably SOmole % or less vis-a-vis acid generator . 

In case of this , when blended amount of acid scattering 
regulator exceeds 100 mole% ,there is a tendency where 
developing behavior of sensitivity and exposed part as tiie 
resist decreases. 

Furthermore, when blended amoxmt of acid scattering 
regulator is under 0.1 mole% , with the process condition , 
there is a possibility pattern and dimensional accuracy as 
resist decreasing. 

[0230] 

As aforementioned solubility regulator , to be able list poly 
spiro ketal (Below, [solubility regulator (D4) ] with you say. ) 
whichpossesses repeat unit which is displayed with 
polyketone (Below, [solubility regulator (D3) ] with you 
say. )below-mentioned General Formula (27) which possesses 
repeat unit which is displayedwith compound (Below, 
[solubility regulator (D2) ] with you say. ) below-mentioned 
General Formula (26) which is displayed with the compound 
(Below, [solubility regulator (Dl) ] with you say. ) 
below-mentioned General Formula (25) which is displayed 
with preferably , for example below-mentioned General 
Formula (24), Furthermore preferably , solubility regulator 
(Dl) and at least 1 kind and/or solubility regulator which is 
chosen from groupof solubility regulator (D2) (D3) and it is a 
at least 1 kind which is chosen from group of solubility 
regulator (D4). 



Page 84 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



JP2004107277A 



2004-04-08 



[0231] 
[<bl34] 

[-|aa(24)*JJ:i;-|ftS(25)lCfcLN-C. S-R 



When making resist by containing solubility regulator a this 
way, dissolution contrast and dissolution rate can be 
controlled more appropriately. 

[0231] 

[Chemical Formula 134] 

General Formula (24) and in General Formula (25), as for 
each R 8 group which inindependence is displayed mutually 
with fluorinated alkyl group , or thebelow-mentioned Formula 
(i ) of alkyl group , carbon number 1 to 10 straight or 
branched of hydrogen atom , fluorine atom , carbon number 1 
to 10 straight or branched 



s8 



,8 R' 




R%8 



R« r8 




8 R' 



R« 



(24) 



>8 



s^p8 




(25) 



[0232] 
[^b 135] 

(ie*> &Rf3(iffis:ii3ili:(c*miI^-, 
»*fc(ih'J7;i/;i-p.>'^;u«^*L. U2 itm 

I- L/>S^5^U. R9 li*mJI^-*t:l*Kl- 

— (CH2),-(-cVu'-0R' 

Rf^ 



[0232] 

[Chemical Formula 135] 

(In Formula, each Rf 3 shows hydrogen atom , methyl group 
or trifluoromethyl group mutually inindependence, U2 shows 
single bond , methylene group , cyclohexylene group or 
phenylene group , R9 dissociated doing with hydrogen atom , 
or acid shows organic group of univalent whicbcauses 
hydrogen atom , as for U with integer 0 - 3, as for v they are 0 
orl.) 



(i) 



$7fL, *^OR8 <D'>^t<i:t10A<je(i)-C*^F 



It shows, at same time at least one of R8 is Formula (i ) 
andwith group which is displayed, s and t is integer 0-2 
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] 

[0233] 
lit 136] 

C-®S(26)fcJ:i;-feie(27)(::fct^T. =&R 
8 l±-Jia5C(24)J3J:U:-^iC(25)lwfclt-5>R 
8 t^mVib^o fi. -J!2^(26)fcJ:i;-|a^ 
(27)ICfcft4R8 l*-«l3i(24)fcJ:i;-ilftS 
(25)lcfclt*R8 i:fflSlc^--C%Jl;&o-Ct 



(26) 



[0234] 

-»a(24)-(27)|Cfct^T. R8 (Z)M^ilSl 

Tfi . <5tJ^fS. x5^;us. n-::^ ae 

- n - /^;uS , / ^-:7;u:i- p - n - X v;i/S^ 



mutuallyin independence. 

) 

[0233] 

[Chemical Formula 136] 

General Formula (26) and in General Formula (27), as for 
each R 8 General Formula (24) and R Sin General Formula 
(25) and it is synonymous. Tadashi and General Formula (26) 
and as for R 8 in General Formula (27) General Formula 
(24)and to R 8 in General Fonnula (25) and mutual identical 
or different . 

) 



^\ — \^ 

R^ R^ 

(27) 



[0234] 

General Formula (24) - in (27), as alkyl group of carbon 
number 1 to 10 straight or branched of R8, the for example 
methyl group , ethyl group , n-propyl group , i-propyl group , 
n-butyl group , i-butyl group , s - butyl group , t-butyl group , 
n-pentyl group , n-hexyl group , n-heptyl group , n-octyl 
group , n-nonyl group , n-decyl group etc can belisted. 



In addition, for example fluoromethyl group , difluoromethyl 
group , trifluoromethyl group , pentafluoroethyl group , 
heptafluoro - n-propyl group , heptafluoro - i-propyl group , 
nonafluoro - n-butyl group , perfluoro - n-pentyl group , 
perfluoro - n-hexyl group , perfluoro - n-heptyl group , 
perfluoro - n-octyl group , perfluoro - n-nonyl group , 
perfluoro - n-decyl group etccan be listed as fluorinated alkyl 
group of carbon number 1 to 10 straight or branched of R8. 
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[0235] 

*fc.R8 $3^v-rBiIiS5E(i)r*S^F*t>&S(iyT. 
[ttE»(i)]<!:t^3o)fcL^T.U2 <Dv^P^+ 

[0236] 

^;u;t-u-;i/yf';u*;U7f?:=.;u». 2, 2, 2-h 
U^7nnx^;u*;U/-n-;u». 2-(hUp^5^;uv 

[0237] 

, x5^;U5^;t-y5^;u». t-'?h^^^5=' 

->h:tvXh+V>^;US. 2, 2. 2-h'J^P 

pxh^e/>5^;us. e7.(2-<7ppxh+i/)y 
2-(h'J;<^;uv'J;u)xh^v-?t5^;u 

1 -yh-^vv^'P'^+v^ix*. xh^tKP 
e^x;uE. 4-pth+V7"h5tKPe^x;u 
ft. xh^t KP7^x;uft. xh7b:KP5^:4-e5 
x;u» . xh^tKP^:t:7vx;u». 1 -^h^ 
vx^;uS. 1 -xh^vx^ji/S. 1 -(2-'j7 
DPxh+i/)x^;u£. 1 -yf-;u-i -^h^ 
vx5^;uS, 1 -K^i^p^^vx^^ 

1 -(2-^7PPxh+v)x^;i^»s 1 
f-^U-l -^>vP+i/-2-:7;U:tPX5';U 

2. 2. 2-hU^'PPX5^yUft. 2-h'jp«^ 
;UvU;ux^;uS, 2-c:7xx;HrL/x^U)x^ 

[0238] 

h'J^^'^UvUiUS. h'jx^;uvu;u8, h'J-i 
-3^pe;uvU jua. vy5^;u~i~3^pe;uvU 
;uft. vx^;u-l-:^pe;UvU;u». v;^^ 
;ux^^i/v'j ji/S. t-'?^;uv-?(^;uv'j;i/ 

5^;uyh^v7xx;uvu;us^a>7;u+;uv'J 



[0235] 

In addition, group which is displayed with aforementioned 
Formula (i ) w4iich shows R8 (Below, [functional group (I) ] 
with you say. ) putting, cyclohexylene group of U2 and 2 
bond in phenylene group can be respectively, 1 and 2 
-position , 1,3-position or in 1 and 4-position . 

[0236] 

In addition, dissociated doing with acid of R9, as organic 
group of univalent which causes hydrogen atom , for example 
t-butoxycarbonyl group , methoxycarbonyl group , ethoxy 
carbonyl group , i-propoxy carbonyl group , 9- fluorenyl 
methyl carbonyl group , 2,2,2- trichloroethyl carbonyl group , 
2- (trimethylsilyl ) the ethyl carbonyl group , i-butyl carbonyl 
group , vinyl carbonyl group , allyl carbonyl group , benzyl 
carbonyl group , 4- ethoxy - 1- naphthyl carbonyl group , 
methyl dithio carbonyl group or other organic carbonyl 
group; 

[0237] 

methoxymethyl group , methylthio methyl group , 
ethoxymethyl group , ethyl thio methyl group , t-butoxy 
methyl group , t-butyl thio methyl group , (phenyl dimethyl 
silyl ) connecting with oxygen atom in methoxymethyl 
group , benzyloxy methyl group , t-butoxy methyl group , 
siloxy methyl group , 2- methoxy ethoxymethyl group , 2,2,2- 
trichloro ethoxymethyl group , bis (2 -chloro ethoxy ) methyl 
group , 2- (trimethylsilyl ) ethoxymethyl group , 1- methoxy 
cyclohexyl group , tetrahydropyranyl group , 4- methoxy 
tetrahydropyranyl group , tetrahydrofuranyl group , 
tetrahydrothiopyranyl group , tetrahydro thio fiiranyl group , 
1- methoxyethyl group , 1- ethoxyethyl group , 1- (2 -chloro 
ethoxy ) ethyl group , 1- methyl- 1- methoxyethyl group , 1- 
methyl- 1- benzyloxy ethyl group , 1- (2 -chloro ethoxy ) 
ethyl group , 1- methyl- 1- benzyloxy - 2-fluoroethyl group , 
2,2,2- trichloroethyl group , 2- trimethylsilyl ethyl group , 2- 
( [fenirusereniru ] ) ethyl group or other , Formula (i ), organic 
group ; which forms acetal structure 



[0238] 

trimethylsilyl group , triethyl silyl group , tri - i-propyl silyl 
group , dimethyl - i-propyl silyl group , diethyl - i-propyl silyl 
group , dimethyl ethyl silyl group , t-butyl dimethyl silyl 
group , t-butyl diphenylsilyl group , tri benzyl silyl group , tri 
- p-xylyl silyl group , triphenyl silyl group , diphenylmethyl 
silyl group , t-butyl methoxyphenyl silyl group or other alkyl 
silyl group ;2- methyl- 2- adamantyl group , 2- ethyl - 2- 
adamantyl group , 2- methyl- 2- norbomyl group , 2- ethyl - 
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^;u-2-7^T>5^;ua, 2~>T;u-2~y 
;U7fC;u-;us, 2-x5^;u~2-y;U7f<;U-;u 

[02391 

xh+vp«^;L.». 1 ~>h+vx 
^;uS. 1 -x^:^Fi/xf^;^ss|A<»*Ll^o 

[0240] 

ts-^jC(Di-i) '-S(Di~4) -ea^^t^ 

[0241] 
[{b 137] 
[0242] 



2- norbornyl group , 1- methyl cyclopentyl group , 1- ethyl 
cyclopentyl group , 1- methyl cyclohexyl group , 1- ethyl 
cyclohexyl group or other alkyl substituted cycloaliphatic 
group etc can be listed. 



[0239] 

dissociated doing with these acid , among organic group of 
univalent whichcauses hydrogen atom , t-butoxycarbonyl 
group , methoxy methyl group , ethoxymethyl group , 1- 
methoxy ethyl group , 1- ethoxy ethyl group etc is desirable. 

[0240] 

Desirable solubility regulator (Dl) as, for example 
below-mentioned General Formula (Dl - 1) - the compound 
etc which is displayed with type (Dl - 4) can be listed. 

[0241] 

[Chemical Formula 137] 
[0242] 




—nolo 



CF3 



R^°0-C 



CP 



OR 



10 




CF3 



(Dl-2) 



[^b 138] 
[0243] 



[Chemical Formula 138] 
[0243] 
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Rf*Rf* . 

CF3 ^1 — Y 9f^3 




C-OR 



10 



(Dl-3) 




Rf*Rf* 



(Dl-4) 



[-IISS(DI-I) -(D1-4) (Cfct^T.#R 

1 o\t^mz^tL\z.imw^. t-:?h^5/*;u 

a*5^L. &Rf4l4ffii:i::?43t(C7K«IS^-. :7 

{i.-^S(D1-3) fccfci;-flaa(D1 -4) 
-ei*. ■?'tl-?;fX80(DRf4*<iSB#|C7K^)lT-$ 

[0244] 

ffsTIB-fi5iE(D2-1) -S(D2-5) T?^ 

[0245] 
[<b 139] 
[0246] 



General Formula (Dl - 1) - in (Dl - 4), hydrogen atom , 
t-butoxycarbonyl group , methoxymethyl group , 
ethoxymethyl group , 1- methoxyethyl group or 1 
-ethoxyethyl group it shows each RlOmutually in 
independence, each Rf 4 shows hydrojgen atom , fluorine 
atom or trifluoromethyl group mutually in independence. 
Tadashi and General Formula (Dl - 3) or with General 
Formula (Dl - 4), there are not timeswhen respectively 8 horn 
Rf 4 take hydrogen atom simultaneously. 

) 

[0244] 

In addition, for example below-mentioned General Formula 
(D2 - 1) - compound etc whichis displayed with type (D2 - 5) 
can be listed desirable solubility regulator (D2) as. 

[0245] 

[Chemical Formula 139] 
[0246] 
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CF3 > ^ CF3 

CF3 CF3 



OR 



10 



CF3 — 



(D2-1) 



(D2-2) 



lit 140] 
[0247] 



[C3ieimcal Fonnula 140] 
[0247] . 



R^°0-C 




C-OR 



10 



(D2-3) 



OR 



10 



R^°0-G 




(D2-4) 



[it 141] 
[0248] 



[Chemical Fonnula 141] 
[0248] 
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(D2-5) 



[-^jC(D2-1) ~(D2-5) (CfcL\T,#R 
10fcJ:i;#Rf4l±-fiftiC(D1-1) ~(D1- 
4) \ztS^i^'i:tl'?tlR^oti^XfRHtmmX' 

fc-5.'(I.-flftiC(D2-3) fc<fci;-|l9[5C(D2 
-4) V\t. •f-tt'f tl4-D©Rf43!)<H^lC*m 

] 

[0249] 

-1-1) ,ie(D1-1-2) .St(D1-2-1) 
*fcli5C(D 1-2-2) (D<b^!|^*<*t>IC»* 
L<. *fc»jg«IJ«9«l(D2)tLTIi. T 
IBSi(D2-1-1) ,je(D2-1-2) .A(D2 
-2-1) .3S(D2-2-2) $fcliS(D2-5 
-1) <Dfl:^i|«!IJ!l<$e>lC»*U^. 

[0230] 

[lb 142] 

[02S1] 



Genoal Formula (D2 - 1) - in (D2 - 5), as for each RIO and 
each Rf 4 General Formula (Dl - 1)- respective RIO and Rf 4 
in (Dl - 4) and it is synonymous. Tadashi and General 
Formula (D2 - 3) or with General Formula (D2 - 4), there are 
not timeswhen respectively Rf 4 of 4 takes hydrogen atom 
simultaneously. 

) 

[0249] 

solubility regulator (Dl) as, for example below-mentioned 
system (Dl - 1 - 1), formula (Dl - 1 - 2), formulapi - 2 - 1) 
or compound of type (Dl - 2 - 2) furthermore is desirable, for 
exanq>Ie below-mentioned system (D2 - 1 - 1), formula (D2 - 
1-2), formula (D2 - 2 - 1 ), formula (D2 - 2 - 2) or the 
compound of type (D2 - 5 - 1) furthermore is desirable in 
addition solubility regulator (P2)as. 

[0250] 

[Chemical Fomnila 142] 
[0251] 



HO-C 



O 

II 

(H3C)3COCO 




(Dl-1-1) 



CF3 O 

C-OCOC(CH3)3 
CF3 



(Dl-1-2) 



[ft 143] 
[0252] 



[Chemical Formula 143] 
[0252] 
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9^3 



HO-C 



O 

II 

(H3C)3COCO- 



CF3 



CF3 




(Dl-2-1) 



O 

II 



pCOC(CH3)3 

F3C 

CF3 / ^"^3 



CF3 



(Dl-2-2) 



lit 144] 
[0253] 



HO- 



O CF3 , , 
(H3C)3COCO-C— 



[Giemical Fonnula 144] 
[0253] 




(D2-1-1) 



CF3 O 

I ^ II 

•C— OCOC(CH3)3 



(D2-1-2) 



lit 145] 
[0254] 



[Chemical Fonnula 145] 
[0254] 
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(D2-2-1) 



PC0C(CH3)3 



CF3 



'1 ^ LV/ \ 
(H3C)3Ccx:o-(p-^'^ 

CF3 



(D2-2-2) 



lit 146] 
[0255] 



O 

(H3C)3COCO 



[Chemical Fonnula 146] 
[0255] 




(D2-5-1) 



o 

II 

OCOC(CH3)3 



[0256] 
[{b 147] 
[0257] 



In addition, poly spiro ketal which possesses repeat unit 
which is displayedwith below-mentioned type (D4 - 1) 
solubility regulator (D4) as, furthermore isdesirable. 

[0256] 

[Chemical Formula 147] 
[0257] 
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COOC(CH3)3 



«?«(D4)T-fcS7K'Jxen>r$-;K7>Mwtt. 

300-100, 000s »*L<(i800~3. 
OOOT'fe-S, 

[0258] 

tK'J vn+-b-:^jiE$^ 1 0GMfigiSicstLr. a 
®. SOMfiSPlslT. »*L<l*30«fiSpjaT 

croif^, jSPtlJffll«l(7)E^fiA<50mjSS|JS 
[0259] 



U>Xx7'J;Ux-T^;|,, 7K'J;t-:^->x^U>;j- 
U-YVUX-T^^U, 7K'J:i-+>>X5^b>n-;j-^75^ 
^U7i-;ux-x;i/, 7K'J:i-4^vx^U>n-y 

-;u:?x-jux— t;u. 7K'Jx5^u>yija— 

q°a€T\ KP341«t^^b!¥!im(^*)S!!). tK'J:? 
P-No. 75. i^No. 95(**a^b^(«fc)ii{). 
X7h7:?EF301. |^EF303. I5EF352(I — 

'yA:/p^r>7'>(tt)S!!), y*'7T'y^7XFi 71 . pi 
Fi 73(:*:B:*:i':/+ft!¥!i^(^*)S!!). yav- 

KFC430, I^FC431(tt:fe;^';-XA(lJ^)S), 
T-y-t^*— KAG710, -t^-— 70>S-382. iSl 
SC-101. l^lSC-102, I^SC-103. ms 
C-104. llSC-105, I^SC-106{Jli{g^ 



2004-04-08 



(D4-1) 



Mw of poly spiro ketal which is a polyketone and a solubility 
regulator (D4) which are a solubility regulator P3), usually, 
300 - 100,000, is preferably 800-3,000. 

[0258] 

Regarding to this invention, blended amount of solubility 
regulator , usually, is 50 parts by weight or less , preferably 
30parts by weight or less vis-a-vis all polysiloxane component 
lOOparts by weight. 

In case of this , when blended amount of solubility regulator 
exceeds 50 parts by weight ,decreases there is a tendency 
where heat resistance as resist . 

[0259] 

Aforementioned boundary surfactant is component which 
shows actionwhich improves coating property , striation , 
developing behavior etc. 

As boundary surfactant a this way, other than for example 
polyoxyethylene lauryl ether , polyoxyethylene stearyl ether , 
polyoxyethylene oleyl ether , polyoxyethylene n-octyl phenyl 
ether , polyoxyethylene n-nonyl phenyl ether , polyethylene 
glycol dilaurate , polyethylene glycol distearate or other 
nonionic surfactant , withfollowing tradename , Kp 341 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make), poly 
flow no. 75, same No, 95 (Kyoeisha Chemical Co. Ltd, (DB 
69-145-1389 ) make),F Top e F30I, same E F303, same Ef 
352 (Tohkem Products Corporation (DB 69-104-6825 ) 
make), Megafax F171, sameF173 (Dainippon Ink & 
Chemicals Inc. (DB 69-057-4512 ) make), Fluorad f C430, 
Same F C431 (Sumitomo 3M Limited (DB 69-059-9717 ) 
make), Asahi Guard A G710, Surfron S- 382, same SC- 
101,same SC- 102, same SC- 103, same SC- 104, same 
SC-105, same SCt 106 (Asahi Glass Co. Ltd. (DB 
69-055-3888 ) make) etc can be listed. 
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1 00«fiaJl::3>fLT. ffi^. ZfiSSUElT-Crfe 

So 

[0260] 

-2-^>^'y>. 3-^f-;i/-2-^>^/>. 
3, 3-i/y^;u-2-3^^y>. 2-^:^^/>. 
2-;)-^7$y>^cDSm4^^tL<l±^j^te«0^h 

v^p^^-ti-y>. 2-y5';uv^p^^t^>' 
2, 6-v>f^;uvi7P^+i^->'>. -rvT^p 

>l|(DStt<D>rh>S;^Peb>^'Jp-;U^ 

'j=i-ju^y-n-3^pe;ux-x;i/7-tr7^— 
h. ■:/peu>^f' J3— ;u^y-i-::/p|f ;ux— 
■r;U7-bf— h.3^PtfUV^fUa-J^^y-n- 
:f^;^x-5^;^T■fex-h. :^peu>^''g=j- 
;u^y-i-:^T;i/x— x;i/T-tzx-h. :^Ptf u 
>^fg=i-;u^y-sec-':^5';ux— i^^uT-b^^ 
-hv:^pfcfu>^^Ua-;u^/-t-:?^;ux- 
x;u7-b-f-hil(7):;^peu>^U3-;u^yT 
;U:^)Ux--x;U7-lrf— ; 2 - 1 Kp ^ v:? 
pe;j->^;^^;u. 2-tKP+v:^Pt'';f >^x 
2-tKp+v:^pe:l->^n-:^pe;u. 

2- tKP+v3^Pe^>^i-:^Pt';i^. 2-tK 

p+v:^pe:*->Kn-:?5^;u. 2-tKp^v:^ 
pet>gi-:?^vu. 2-t:KP+v:^pe^> 

Ksec-^^;U. 2-tKP^v:^Pt":t>^t- 

:f^;H|cD2~tKP+v::^pe^>^7;u+;u 
S;3-p«h^v:^Pe:t>^p^^;U. 3-pth+ 
v::fpe:i->^x^;u. 3-xh+v::^pe:j-> 
Ky^;u. 3-xh^v:^Pe:t>Kx^;H|(7> 

3- 7;up^v:^ptf7t">S7;u*;u®Ai5. 

[0261] 



Mixing alone or 2 kinds or more , you can use these boundary 
surfactant . 

blended amount of boundary surfactant , usually, is 2 parts by 
weight or less vis-a-vis all polysiloxane component lOOparts 
by weight . 

In addition, antihalation agent , adhesion aid , storage 
stabilizer , foam inhibitor etc can be listed as additive other 
thandescription above. 

[0260] 

-composition solution manufacturing -this invention 
radiation-sensitive resin composition in order for total solid 
component concentration , usually,to become 1 - 25 
weight% , preferably 2-15weight% normally, at time of use, 
after meltingin solvent , is manufactured by fact that it filters 
with the filter of for exan[q)le bole diameter 0.2;mu m extent , 
as composition solution . 

As solvent which is used for manufacturing aforementioned 
composition solution ,ketones ;propylene glycol monomethyl 
ether acetate , propylene glycol monoethyl ether acetate , 
propylene glycol mono - n-propyl ether acetate , propylene 
glycol mono - i-propyl ether acetate , propylene glycol mono - 
n-butyl ether acetate , propylene glycol mono - i-butyl ether 
acetate , propylene glycol mono - s - butyl ether acetate , 
propylene glycol mono - t-butyl ether acetate or other 
propylene glycol monoalkyl ether acetate of 
ketones ;cyclopentanone , 3- methyl cyclopentanone , 
cyclohexanone , 2- methyl cyclohexanone , 2,6-di methyl 
cyclohexanone , isophorone or other cyclic of for example 2- 
butanone , 2- pentanone , 3- methyl- 2- butanone , 2- 
hexanone , 4- methyl- 2- pentanone , 3- methyl- 2- 
pentanone , 3,3 -di methyl- 2- butanone , 2- heptanone , 2- 
octanon or other straight or branched ; methyl 

2- hydroxypropanoate , ethyl 2-hydroxypropanoate , 2- 
hydroxy n-propyl propanoate , 2- hydroxy i-propyl 
propanoate , 2- hydroxy n-butyl propanoate , 2- hydroxy 
i-butyl propanoate , 2- hydroxy propanoic acid s - butyl , 2- 
hydroxy propanoic acid t-butyl or other 2- hydroxy propanoic 
acid alkyl ;methyl 3-methoxypropionate , ethyl 

3- methoxypropionate , methyl 3-ethoxypropanoate , ethyl 
3-ethoxypropionate or other 3- alkoxy propanoic acid alkyl 
and. 



[0261] 
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2. 3~v7;u:i-p^>v;uT;n3— 2, 2, 2 

2-:^p/^y-;u. , 1. 1, 1 ~Kij:7;u:*-a-2 
-:^p/V-;u, 3. 3. 3-h»J7;u:*-n-i- 
>fp/V-;u. 2, 2. 3, 3, 4, 4, 4-^':f^?7 
;U:*-P-1 -3f$y— 2, 2, 3, 3, 4, 4. 5, 

4, 4. 5, 5. 5-^-f^yj\^:tO-2-^>^y 

-;u. 1H, iH-/^'-:7;i/:tP-i-:t^7^zy— 

1H, 1H. 2H. 2H-/\^-:7;U7|-P~1-;i- 
1H. 1H. 9H-/\'-:7;U;t-P-1- 
1H. 1H. 2H. 3H, 3H-/^-:7;u 
^py:h>-i, 2-v:t-;i/. ih, ih, 2h. 2 
H-/<-7;u;l-p-i-i^*y-;u, 1H, 1H, 
2H. 3H, 3H-/^— 7;U:i-P't7>7^^>-1, 2 
- v:t-;i.^a)37*:/^^^7 JUP-;US : 

[0262] 

2. 2. 2-hU7;U7|-PX^;U3^f^U— h.x5^;U 
^:^^'7;u:*-p:?^b-h. 'N:f^:7;u7hP3^^ 

;i/,x^;|/-3-tKP+i/-4, 4, 4-Hj:7;U 
;*"P3^^U— h.x5^;b-2-^^;U-4. 4, 4 
-hU7;U;l-P7-tzh7-lz^— X5^;u^>^7 
;u:fpK>7x-h, x5^ju^>^37;u;j-p:^p 
t'rt^^-h. '^>^i:7;u;j-p:f pe:?|->®xf^ 
x^;i//1-":7;U7l"P7|-^^>'x— x^;u 
-4, 4. 4-hU'7;U7hP7i2hy-fex-h.X5^ 

;i^-4, 4. 4-hU3';u7[-p::^^5^u-K. x^ju 

-4, 4, 4-hU37;U7hP^Ph*— h.X5^;Uh 

»;:7;u:tPx;U7t^:^-h, x^^u-s-chU^^^u 
:tpy^;u):?5^u-h. x^;uh'j:7;u;j-pe;u 
x^;uhu:7;u:i-P7'-trx-h. ^v:^p 
e;u-4, 4, 4-hU7;i/^PT-bhT-trx-h. 
p«^;u/^-':7;u:tPT:^yx— 7 
;i/;*-p(2->^;u-3~:t+-tf-^+-y-yx— 
h). -><5^;u/\*-7;u7hP>'±>'x-h. >5^;^/<- 
:?;^:i-p:i-^74^yx— h. ->«^;u-2, 3, 3, 3- 
T■h^:7;^^P3^pe:t:^-h. >5^;uhU3?;u:^- 
P7-l2h7-tzi^-K. pf5^;Uh'j:7;u:tPT-lzh7 
-tr-r-h./\'— 7;U:tP(2. 5. 8-hU>^;b- 

3. 6. 9-hU7h^-y-Kx*>^)y5^;i/.:?pe 

g p — ;u h U P p^^' ;ux-f* ;u 7 -b 
T— :^peu>^f Up— ;i/p«5^;i/x-f';uh»J 
7;u7t-p;^5^;u7-tz^-h. h'j3?;u7l-pp«^;ugf 
®n-:?^;u. 3-hu:7jU:?|-p;>«h^v:?pe7t- 
>^>^;u. 1. 1. i-h'J7;u:i-p~2-'::^pe 
;u7'fex-h. hg:7;u:i-ps^Kn-:f^;bS0[) 

[0263] 

2-7;U:l-P7xv^;U, 3-:7;U;i-P7xv— 
4-:7;U:^-P7xv-;i,, 2, 3-i>yj\.tQ 



2 and 3 -di fluoro benzyl alcohol , 2,2,2-trifluoroethanol , 
1,3-di fluoro - 2- propanol ,1,1,1- trifluoro - 2- propanol , 
3,3,3- trifluoro - 1- propanol , 2,2,3,3,4,4,4- heptafluoro - 1- 
butanol , 2,2,3,3,4,4,5,5- octafluoro - 1- pentanol , 
3,3,4,4,5,5,5- heptafluoro - 2- pentanol , 1 H, 1 H-perfluoro - 
1- octanol , 1 H, 1 H, 2 H, 2 H-perfluoro - 1- octanol , 1 H, 1 

H, 9 H-perfluoro - 1- nonanol , 1 H, IH, 2 H, 3 H, 3 
H-perfluorononane - 1,2-diol , I H, 1 H, 2 H, 2 H-perfluoro - 
1- decanol , 1 H, 1 H, 2 H, 3 H and 3H-perfluoro undecane - 

I, 2-diol or other fluorine containing alcohols ; 



[0262] 

2, 2 and 2 -trifluoroethyl butanoate , ethyl heptafluoro 
butanoate , heptafluoro butyl ethylacetate , hexafluoro glutaric 
acid ethyl , ethyl - 3- hydroxy - 4,4,4- trifluoro butanoate , 
ethyl - 2- methyl- 4,4,4- trifluoro aceto acetate , ethyl penta 
fluoro benzoate , ethyl penta fluoro propionate , ethyl 
pentafiuoropropionate , ethyl perfluoro octanoate , ethyl - 
4,4,4- trifluoro aceto acetate , ethyl - 4,4,4- trifluoro 
butanoate , ethyl - 4,4,4- trifluoro crotonate , ethyl trifluoro 
sulfonate , ethyl - 3- (trifluoromethyl ) butanoate , ethyl 
trifluoro pyruvate , ethyl trifluoroacetate , isopropyl - 4,4,4- 
trifluoro aceto acetate , methyl perfluoro decanoate , methyl 
perfluoro (2 -methyl- 3- oxa hexanoate ), 
[mechirupaafuruorononanoeeto ], methyl perfluoro 
octanoate , methyl- 2,3,3,3- tetrafluoro propionate , methyl 
trifluoro aceto acetate , methyl trifluoro aceto acetate , 
perfluoro (2, 5 and 8 -trimethyl - 3,6,9- tri oxa dodecanoic 
acid ) methyl , propylene glycol trifluoromethyl ether acetate , 
propylene glycol methyl ether trifluoromethyl acetate , 
trifluoromethyl n-butyl acetate , 3- trifluoromethoxy methyl 
propionate ,1,1,1- trifluoro - 2- propyl acetate , trifiuoroacetic 
acid n-butyl or other fluorine containing esters ; 



[0263] 

2 -fluoro anisol , 3- fluoro anisol , 4- fluoro anisol , 2,3-di 
fluoro anisol , 2,4-di fluoro anisol , 2,5-di fluoro anisol , 
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;i/xtKx5^;u^=7-fe^-;u. 2H-/<-:7;u 
^n(5-;^5^;U-3. 6-v:t+t^/:>->). 2H 
-/<-y)i^7tO(5. 8. 11. 14-T-h^>^JU- 

3. 6, 9. 12, ^5-<<:y9't^'*^'t<7^'fi3 
:^ D tf u> ^^'^ 'J =1 - ;u h u ;u:4- p ^^^'^ux— T 

[0264] 

2. 4-v:7;u/t-p:^pe^77xy>.3?;u^Pv 
^7P^+-y->, 1 . 1 , 1 . 2. 2. 3. s-^^^^':? 

;U;j-p-7, 7-v;<^;U-4, 6-;i-^^'>v^ 
1, 1. 1. 3, 5. 5, S-^-^^^T^il/itP^V 
^l/-Z, 3, 3, 4, 4, 5. 5, 5-^ 

':^^z7';^7^p-2-^>^y>. 1. i. 1. 2. 2. 
6. 6. s-t^^yji^tu-z, 4-^+-y->v 
;i->.h'J^iu^p:^^^/-;i/-i. 1, i-hu:7 
;^/^p~5->5=•;^-2. 4-^^'ti->i;^>. 

7;U:t-Pv^P^^'9*>'>^(7>37*V^#^ 
^h>S;Hj:7;U;J-P7-t:hT^h\ /^-7;U:i-P 
Hj:?f-;UT5:/. /\"->';U:tPhU^+v;L'7S 

/\-7;u:fphy^>^;u7S>. 

P K U T^P fcf ;U75>^<07*yS^^75>S : 
2, 4-v3?;i/Pt'Ph;i/X>./<-7;U:rPx*U 
/^~7;U:tP(1 . 2-vy^;Uv^P^^-tf- 
>)./^-7?;U:i-P(1, 3-v^^;Uv^P^+1^ 

[0265] 

n-:?p/\V— i--:;fp/\V-;u. n-'if^y— 
t-:?^!/— v^7P^+-9-y-;i/. x^u 

— ;u^yx^;ux— x5^u>^'j3— 
y-n-3^pe;i/x-^ju. X^UV^'^'jP-^U 
^y-n-:?5^;ux--T;u. i;xf^u>^f 'j=i- 
;uvy5^;ux— r;i/. vx^b>^f ga-^uvx 
5^jux-x>!u. i?x^b>yy=i-;uv-n-:^ 
pe;ux-7^;u, vx5^b>^7'u=i-;uv-n- 
:fT;ux-x;u. x^'u^ygzi-^u^ypf^^u 
X— r;U7-t:-T-h. x^bi/^rgzj-ju^yx 
f';ux-T;u7-bx-h. X5^u>^'g3-;u^ 
y-n-;^pe;!/x— T;U7'fef— h. Zfn\dly> 
yU3~;u^/^^;ux-^;u. :^Pt: u^^T'gzi 
-;u^yx5^;ux-x;u. :^peu>^f Ui3-;u 

^y-n-3^Pe;UX— r>/U. h;UX>. ^^rvU 
2-tKP+v-2-^5^;u^pe:i->Sx^ 
xh+vi^S|x5^;u, tKP^vSfilx^ 
2-t:KP+e/-3->5^;u»K^^^u. 3- 



5,8-di fluoro - 1,4- benzo dioxane , trifluoro acetaldehyde 
ethyl hemiacetal , 2 H-perfluoro (5 -methyl- 3,6-di oxa 
nonane ), 2 H-perfluoro (5, 8, 1 1 and 14 -tetramethyl - 
3,6,9,12,15- penta oxa octadecane ), (perfluoro - n-butyl ) 
tetrahydrofuran , perfluoro (n-butyl tetrahydrofuran ), 
propylene glycol trifluoromethyl ether or other fluorine 
containing ethers ; 



[0264] 

2 and 4 -di fluoro propiophenone , fluoro cyclohexane , 
1,1,1,2,2,3,3- heptafluoro - 7,7-di methyl- 4,6- octane dion , 
1,1,1,3,5,5,5- heptafluoro pentane - 2,4-dion , 3,3,4,4,5,5,5- 
heptafluoro - 2- pentanone , 1,1,1,2,2,6,6,6- octafluoro - 2,4- 
hexanedione , trifluoro butanol - 1,1,1- trifluoro - 5- methyl- 
2,4- hexanedione , perfluoro cyclohexanone or other fluorine 
containing ketones ;trifluoro acetamide , perfluoro tributyl 
amine , perfluoro trihexyl amine , perfluoro tri pentyl amine , 
perfluorotripropyl amine or other fluorine containing 
amines ;2,4-di fluoro toluene , perfluorodecalin , perfluoro (1 
and 2 -di methylcyclohexane ), other dian perfluoro (1 and 3 
-di methylcyclohexane ) or other fluorine substitution cychc 
hydrocarbon or other fluorine containing solvent , 



[0265] 

N-propanol , i-propanol , n-butanol , t-butanol , 
cyclohexanol , ethylene glycol monomethyl ether , 
ethyleneglycol monoethyl ether , ethyleneglycol mono - 
n-propyl ether , ethyleneglycol mono - n-butyl ether , 
diethylene glycol dimediyl ether , diethylene glycol diethyl 
ether , diethylene glycol di- n-propyl ether , diethylene glycol 
di- n-butyl ether , ethylene glycol monomethyl ether acetate , 
ethyleneglycol monoethyl ether acetate , ethyleneglycol mono 
- n-propyl ether acetate , propylene glycol monomethyl ether , 
propylene glycol monoethyl ether , propylene glycol mono - 
n-propyl ether , toluene , xylene , ethyl 

2- hydroxy-2methylpropanoate , ethyl ethoxyacetate , ethyl 
hydroxyacetate , methyl 2-hydroxy-3-methylbutyrate , 3- 
methoxybutyl acetate , 3- methyl- 3- methoxybutyl acetate , 

3- methyl- 3- methoxybutyl propionate , 3- methyl- 3- 
methoxybutyl butanoate , ethylacetate , n-propyl acetate , 
n-butyl acetate , methyl acetoacetate , ethyl acetoacetate , 
methyl pyruvate , ethyl pyruvate , N-methyl-pyrrolidone , 
N,N-dimethylformamide , N,N-dimethylacetamide , benzyl 
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y'^ji:fn\it^^-h. 3~>^;u-3-yh+v 

X5^b>>7-iji3-;u^/p«f^;ux— r;u. vx^ 
b>^f 'j3-;u^yx^;ux— *::^p> 

SKx^;U. Lf5>aKvx^;u. TU>f >Mvx 
r-:^5^P7^h>.i^Kx^u>.iKS 

[0266] 

u>^fijp— ;u^-/7;i/*;ux— r;i/T-trx~h 
2-tKP+v^pe^>K7;u+;ug. 3 
-7;uzi4^v3^pe7l->KT;u+;u!®. 

[0267] 

7KUvP4rHt>(A1)*<7)i|jBSIttaA<jgilL 

H7AT1^a*tlfrOx/\-^^>, ^toTS 
ffia(glT. [PB]tl^5o )fTo/cO!)^. BtS(DU 

^Omz^m^tl^l&mmtLXlts ArKrX:^ 
vVb— tf — o:gEfil 34nm). Kr(2 )X:^v^ 
U-if-(;^:1147nm), F(2 )X+vTU-^f 
-(SS:R1 57nm), ArFX^i^v-^b— 
1 93nm)fe5lMiKrFX^V-7U— »f-{;K:l2 



ethyl ether , di- n-hexyl ether , diethylene glycol monomethyl 
ether , diethylene glycol monoethyl ether , caproic acid , 
caprylic acid , 1- octanol , 1- nonanol , benzyl alcohol , benzyl 
acetate , ethyl benzoate , oxalic acid diethyl , diethyl 
maleate , ;ga -butyrolactone , ethylene carbonate , propylene 
carbonate etc can be listed. 



Mixing alone or 2 kinds or more , you can use these solvent „ 
but especially, ketones , propylene glycol monoalkyi ether 
acetate of ketones , cyclic of straight or branched , 2 -hydroxy 
propanoic acid alkyl type, 3 -alkoxy propanoic acid alkyl type 
and fluorine containing solvent etc are desirable. 



-resist pattern regarding radiation-sensitive resin composition 
of formation method - this invention , acid to occur from the 
acid generator due to exposure, in actio»n of acid , acid-labile 
group in polysiloxane (Al) doing dissociated , to cause for 
example phenolic hydroxy group , alcoholic hydroxy group or 
carboxyl group , as a result, the solubility for alkali 
development liquid of exposed part of resist to become high, 
the said exposed part with alkali development liquid being 
melted and being removed, resist pattern of positive type is 
acquired. 

When forming resist pattern from radiation-sensitive resin 
composition of this invention , composition solution , 
afterwith spin coating , cast coatmg , roll coating or other 
appropriate coating means , formed resist coating wafer which 
the sheath is done and, by application making on substrate or 
other which beforehandformed bottom layer film with for 
exanqjle silicon wafer , aluminum , in order preheating 
treatment (Below, [PB] with you say. ) doing, toform 
predetermined resist pattern from when, is exposed to said 
resist coating . 

Arkr excimer laser (wavelength 134nm ), Kr (2) excimer laser 
(wavelength 147nm ), F (2) excimer laser (wavelength 
157nm ), Arf excimer laser (wavelength 193nm ) or KrF 
excimer laser (wavelength 248nm ) is desirable as radiation 
which is used for thatoccasion. 



[0266] 



[0267] 
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[0268] 

lgfl)TJill^J^JiKLTfc<Ci:A<T-#. 



[0269] 

'Jl/. 1. Q-'^7-^\i'>^n-[5. 4. 0]-7- 
-^^^T^-b^. 1 . 5-i;7-9't*i/^'n-[4. 3. 0] 

[0270] 

ttz. BufB7;l^*'Jt4*i§iiSA^b^i:-5S«jaic 
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which is used for thatoccasion. 

Regarding to this invention, after exposing heat treatment 
(Below, [PEB ] with you say. ) it is desirable todo. 

Due to this PEB , dissociation reaction of acid-labile groiq) in 
polysiloxane (Al) advancessmoothly. 

heating condition of PEB changes with blend composition of 
resist composition , butusually, 30 - 200 *, it is a preferably 
50--170* . 

[0268] 

Regarding to this invention, in order to pull out latent capacity 
of radiation-sensitive resin composition to maximum limit , as 
disclosed in for example Japan Examined Patent Publication 
Hei 6- 12452disclosure etc, to form bottom layer film of the 
organic type or inorganic type on substrate which is used in 
order to prevent the basic impurity or other influence which it 
is possible, in addition is included in the environment 
atmosphere , as disclosed in for example Japan Unexamined 
Patent Publication Hei 5- 188598disclosure etc. It is possible 
also, or to provide protective film on resist coating , it 
ispossible also to jointly use these technology . 

[0269] 

Next, predetermined resist pattern is formed by developing 
resist coating which is exposed. 

for example sodium hydroxide , potassium hydroxide , 
sodium carbonate , silicic acid sodium , meta silicic acid 
sodium , ammonia water , ethylamine , n-propyl amine , 
diethylamine , di- n-propyl amine , triethylamine , methyl 
diethylamine , ethyl dimethyl amine , triethanolamine , 
tetramethyl ammonium hydroxide , pyrrole , piperidine , 
choline , 1,8-di azabicyclo - [5.4 . 0] - 7 -undecene , 1,5-di 
azabicyclo - [4.3 . 0] - alkaline aqueous solution to which 5 
-nonene or other alkaline compound melt at least 1 kind is 
desirable as developer which is used fordevelopment. 



concentration of aforementioned alkaline aqueous solution , 
usually, is 10 wt% or less . 

In case of this , when concentration of alkaline aqueous 
solution exceeds 10 weight% ,there is a possibility also 
unexposed part melting in developer and is notdesirable. 

[0270] 

In addition, is possible also fact that for example organic 
solvent is added to the developer which consists of 
aforementioned alkaline aqueous solution . 

As aforementioned organic solvent , for example acetone , 2- . 
butanone , 4- methyl- 2- pentanone , cyclopentanone , 
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^□-;u?la)7;u=i-;ujg;^h^tKP77>. 

[0271] 

Mw:SV— (<*)aiGPCA5A(G2000HXL 2 
*.G3000HXL 1*. G4000HXL 1*)$ 

»5J^Sfc7K'JX^U>$<i^pi:-r-5y;U/\^~5x 
-va>^p-7h^^*57-f-(GPC)(cj:yj|i]SL 

fee 

#7KUe/P^+h>^2-^:f^?y>|c>§PLT. 



cyclohexanone , 3- methyl cyclopentanone , 2,6-di methyl 
cyclohexanone or other ketones ;methanol , ethanol , 
n-propanol , i-propanol , n-butanol , t-butanol , 
cyclopentanol , cyclohexanol , 1,4- hexanediol , 1,4- hexane 
dimethylol or other alcohols ;tetrahydrofuran , dioxane or 
other ethers ;ethylacetate , n-butyl acetate , i-amyl acetate or 
other esters ;toluene , xylene or other aromatic hydrocarbons 
and phenol , acetonylacetone , dimethylformamide etc can be 
listed. 



Mixing alone or 2 kinds or more , you can use these organic 
solvent . 

As for amount used of organic solvent , 100 volume% or less 
are desirable vis-a-vis the alkaline aqueous solution . 

In case of this , when amount used of organic solvent exceeds 
100 volume % ^developing behavior decreasing, there is a 
possibility developing residue of exposed part becoming 
many. 

In addition, is possible also fact that boundary surfactant etc 
isadded suitable amount to developer which consists of 
alkaline aqueous solution . 

Furthermore, after developing with developer which consists 
of the alkaline aqueous solution , generally, washing with 
water, it dries. 

[0271] 

[Embodiment of the Invention] 

Below, listing Working Example , furthermore you explain 
embodiment of the this invention concretely. 

However, this invention is not something which what 
constraint is done inthese Working Example . 

If here, you do not specially mention section, it is a weight 
basis . 

It did each measurement *evaluation in Working Example 
and Comparative Example , in below-mentionedmanner. 

Mw :Tosoh Corporation (DB 69-057-1724 ) make making use 
of GPC column (G2000 HXL 2, G3000 HXL 1, G4000 HXL 
1 ), with analysis condition of the flow l.Oml/min , elution 
solvent tetrahydrofuran , column temperature 40* , it 
measured due to gel permeation chromatography (GPC ) 
which designates monodisperse polystyrene as standard . 

light absorption coefficient : 

Melting each polysiloxane in 2 -heptanone , it manufactured 
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^fig^ji300£'j'j>>Huro;i— h<7U-:?(c, 

X— T-;u42g^vx^;UX— rJH OOS'J'J'Vh 
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- 'vTf ^7 JU:i- □ - n -:^D7K4^ V - 
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wCD^b^^O) 1H-NMR7.'<^'h;US01l-> 
13C-NMR;^'<^7h;U^02IZ, 19F-NMR 

X'<i?h;u$S3ic^-r. 

[0273] 

IH-NMRX-^^^hMfi ;^<4ppm):1. 9~ 

2. 2,2. 6.2. 8(m±.CH(2 )g|J) ;3. 1, 

3. 2~3. 4,3. 7~3. 9(JJl±, aKSP);5. 

6. 6. 0, 6. 2~6. 4(JJl±. 

13C-NMRX'<^h-;K(5 ;*{4ppm):32. 4 
2(JJl±,CH(2 )a5) :43, 48. 49, 53(lil 
±, affiSP); 1 03-1 22(7<vmiS^-l-$g^L 
fclS^S?-); 1 23. 1 34. 1 37(Jsl±. i^lg- 

1 9F-NMR:;^'<<7HI/( (S ;*{4ppm) : - 1 3 
1.-127. -124. -123. -122. -120. 
-115.-113.-109. -107. -106. - 
88 79. -82. 
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resin solution of the solid component concentration 5% . 

After that, each resin solution application it made on 
fluoridation magnesium substrate with spin coating , 1 10 & or 
140 * 90 second it heated on hot plate whichis kept formed 
coating of fihn thickness 1 ,000* . 

After that, light absorption coefficient in wavelength 157mn 
and 193 nm concerning this coating ,was measured. 

[0272] 

[Working Example(s)] 

In autoclave of synthesis example 1 300ml , solution which 
melts heptafluoro - n-propyl trifiuoro vinyl ether 42 g in 
diethyl ether 100ml was inserted, cyclopentadiene 10 g was 
added. 

After that, it closed airtight autoclave , 100 * with 8 -hour 
heatedand reacted. 

After reaction termination , after removing diethyl edier , 
boiling point in 24 mmHg by distillation doing, compound 20 
g was acquired 69 * as distillation fraction . 

Concerning this compound , 1 H, with 
<SP>13</SP>C and 19 F nmr (chemical shift ;de) 
andwhen gas chromatography mass analysis (GC - MS ) was 
done with below-mentioned sort, identification it wasdone as 
exo isomer of 5 -heptafluoro - N-propoxy - 5,6,6- trifiuoro 
bicyclo [ 2.2.1 ] hepto - 2-ene which are displayed 
witbaforementioned type (;al - 1 - 3) and equivalent blend of 
endo isomer , 

<SP>l</SP>H-nmr spectrum of this compound in 
Figure 1 , <SP>13</SP>C-nmr spectrum in Figure 
2 , 19F-nmr spectrum are shown in Figure 3 . 

[0273] 

<SP>l</SP>H-nmr spectrum (;de; unit ppm ): 1.9 

- 2.22.62.8 (Above, CH (2) section); 3.13.2 - 3.43.7 - 3.9 
(Above, bridgehead section); 5.66.06.2 -6.4 (Above, 
carbon-carbon double bond section). 

<SP>13</SP>C-nmr spectrum (;de; unit ppm ): 32 
and 42 (Above, CH (2) section); 43, 48, 49 and 53 (Above, 
bridgehead section); 103 - 122 (carbon atom which is 
connected to fluorine atom ); 123,134,137 (Above, 
carbon-carbon double bond section). 

19 F-nmr spectrum (;de; unit ppm):- 131,- 127,- 124,- 123, 

- 122. - 120, - 115, - 113,- 109, - 107. - 106. - 88 - - 79. - 82. 
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[0274] 

tc30P75XalC. H'Jxh+vv^VI 5g. 5 

hu:7;b^pev^7a[ 2, 2. 1 ]/N.:fh-2-x 

e^K(H(2 )PtCI(6 ))CDO. 2=EJU\-yo\f 

t(D^. m^mmmmLX. 4mmHg[zfclt 
^)^bMt<1 1 0°CCD®^i:LT. -fb^i^l Sg^ti 

fco 

dCD^b^lKDfZOlNT. 1 H. 1 3C. 1 9Ffc cfci; 
29Si(Ccfc-5NMR^«fab!^i/:7hfi)fccki;** 

fctc^TEcDctfcy-efey. biiIHS(i -1 ~3) 



C(7)<b^ifel(D 1H-NMRX^^7h;U^gl4lC. 
1 3C-NMRX^^h;U$g|5fC, 1 9F-NMR 

[0275] 

1H-NMR7.>^^h;K5:*i4ppm):1. 2(CH 
(3 1 . 2-^1 . 5. 1 , 6-2. 1 . 2. 5-2. 
9(jtfJl±.^flia5);3, 8(CH(2 )gP)o 

13C-NMRX^^K;K<5 ;m{4ppm):14. 1 
8(^:i±,CH(3 )a5):22.30.43-47(i£Jl±. 
liSgP):69(CH(2 1 03-1 1 0. 1 1 2- 

1 9F- NMRj;^K^7h;K 5 ; »{4ppm) : - 1 3 
2. -130. -129. -127. -126. -122. 

-121.-120 117. -113 112. 

-87.-85. -82. -79o 

29Si-NMRX^^7h;K5:*fippm):-51o 

GC-MS(m/e):69. 79. 97. 109. 119. 
129. 148. 163. 183. 314.495o 

[0276] 

^J5e<5lj3300S«JU*>h;K7);!|-— h-J?L'-:?|C, 4 
-(h'j:7;U:j-Qex;U:i-+v)-2. 2. 3, 3, 4, 
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GC - MS (IVL^): 286,669,1 15,147 and 332. 
[0274] 

Including 0.2 mole i-propyl alcohol solution 0.1 ml of H 
starting reaction (2) Ptcl (6), 80 *with 18 hours it heated. 
After in 3 -neck flask where synthesis example 2stirrer , 
reflux condenser , thermometer is mounted, inserted 
triethoxysilane 15 g and5 -heptafluoro - n-propoxy - 5,6,6- 
trifluoro bicyclo [ 2.2.1 ] hepto - 2-ene 20 g, agitating with 
room temperature , chloroplatinic acid 

After that, you reset reaction solution to room temperature , 
after diluting with the n-hexane , you filtered with absorption 
fimnel which spread celite ,vacuum distillation doing filtrate 
which is acquired, you acquired crude product . 

After that, refining crude product , boiling point in 4 mmHg it 
acquired the compound 13 g 1 10 * as distillation flection . 

Concerning this compound , 1 H, with 
<SP>13&ltySP>C ', 19 F and 29 si nmr (chemical 
shift ;de) andwhen gas chromatography mass analysis (GC - 
MS ) was done with below-mentioned sort, compound 
whichis displayed with aforementioned type (1-1-3) 
(Below, [silicon containing compound (A- 1) ] with it does. ), 
identification it wasdone. 

<SP>l</SP>H-nmr spectrum of this compound in 
Figure 4 , <SP>13</SP>C-nmr spectrum in Figure 
5 , 19F-nmr spectrum are shown in Figure 6 . 

[0275] 

<SP>l</SP>H-nmr spectrum (;de; unit ppm ): 1.2 
(CH (3) section); 1.2 - 1. 5, 1, 6 - 2.12.5 - 2.9 (Above, 
bridgehead section); 3.8 (CH (2) section). 

<SP>13</SP>C-nmr spectrum (;de; unit ppm ): 14 
and 18 (Above, CH (3) section); 22, 30, 43 - 47 (Above, 
bridgehead section); 69 (CH (2) section); 103 - 110,112 -124 
(Above, carbon atom which is connected to fluorine atom ). 

19 F-nmr spectrum (;de; unit ppm ):- 132, - 130, - 129, - 127, 
- 126, - 122, - 121, - 120 - 117, - 1 13 - - 1 12, - 87, - 85, - 82, 
-79. 

29 Si-nmr spectrum (;de; unit ppm )> 51. 

GC - MS (M/E): 697,997.109,1 19,129,148,163,183,314 and 
495. 

[0276] 

In autoclave of synthesis example 3300ml , 4 - (trifluoro vinyl 
oxy ) - 2, 2, 3, 3, 4 and 4 -hexafluoio - 1 - butanol 42 G the 
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[0277] 

IH-NMRX-^^hMfi :*<4ppm):1. 

2. 2.2. 6,2. 8(ISl±.CH(2 ;3. 1. 
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GC-MS(m/e)CI[M+H+ ] :345o 
[0278] 
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solution which is melted in diethyl ether 100ml was inserted, 
cyclopentadiene 10 g which issynthesized with thermal 
decomposition of dicyclopentadiene was added. 

After that, it closed airtight autoclave , 120 * with 10 hours 
heatedand reacted. 

After reaction termination , after removing diethyl ether , 
boiling point in 10 mmHg by distillation doing, compound 21 
g was acquired 85 * as distillation fraction . 

Concerning this compound , 1 H, widi 
<SP>13</SP>C and 19 F nmr (chemical shift ;de) 
andwhen gas chromatography mass analysis (GC - MS ) was 
done with below-mentioned sort, identification it wasdone 5 it 
is displayed with aforementioned type (;al - 1 - 1 7) - (U 1, 2, 
2, 3 and 3 -hexafluoro - 4- hydroxy butoxy ) - 5, 6 and6 
-trifluoro bicyclo as exo isomer of [ 2,2.1 ] hepto - 2-ene and 
equivalent blend of endo isomer . 

[0277] 

<SP>l</SP>H-nmr spectrum (;de; unit ppm ): L9 
. 2.22.62.8 (Above, CH (2) section); 3.13.2 - 3.43.7 - 3.9 
(Above, bridgehead section); 5.66.06.2 -6.4 (Above, 
carbon-carbon double bond section). 

<SP>13</SP>C-nmr spectrum (;de; unit ppm ): 32 
and 42 (Above, CH (2) section); 43, 48, 49 and 53 (Above, 
bridgehead section); 103 - 122 (carbon atom which is 
connected to fluorine atom ); 1 23 , 1 34, 1 37 (Above, 
carbon-carbon double bond section). 

19 F-nmr spectrum (;de; unit ppm ):- 131, - 127, - 124, - 123, 
- 122, - 120, - 1 15, - 1 13,- 109, - 107, - 106. - 88 - - 79, - 82. 



GC - MS (M/E) CI [M+H+]: 345. 
[0278] 

Including 0.2 mole i-propyl alcohol solution 0.1 ml of H 
starting reaction (2) Ptcl (6), 80 *with 18 hours it heated. 
After in 3 -neck flask where synthesis example 4stirrer , 
reflux condenser , thermometer is mounted, 5 it acquires with 
the triethoxysilane 15 g and synthesis example 3 - (1, 1, 2, 2, 
3 and 3 -hexafluoro - 4- hydroxy butoxy ) - 5, 6 and 6 
-trifluoro bicyclo inserted [ 2.2.1 ] hepto - 2-ene 20 g,agitating 
with room temperature , chloroplatinic acid 

After that, you reset reaction solution to room temperature , 
after diluting with the n-hexane , you filtered with absorption 
funnel which spread ceUte ,vacuum distillation doing filtrate 
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29SIICJ:i>NMR5J^«f(fti^i^:7h(5)fccfci;** 
tztZbTt&(DtiS^JX*&^)^ |ilt25£(1 -1 -1 

[0279] 

1H~NMRX/<^7K;K5;*teppm):1. 2(CH 
(3 )aJ);1. 2-1. 5.1. 6-2. 1.2. 5-2. 
9(Jfii±.«||gSB);3. 8(CH(2 )gB)o 

1 3C-NMRX^>7h;U(fi ;mttppm): 1 4. 1 
8(fel±.CH(3 )SP):22.30.43-47(JsJl±. 
«ffifi5);69(CH(2 1 03- 1 1 0. 1 1 2- 

1 24(ja±. :'*>*IS?-fze^Lfci^miI^^). 

' 19F-NMR;;^^^7h;K*;*14ppm):-13 
2. -130. -129. -127. -126. -122. 

-121.-120 117. -113 112. 

-87.-85. -82. -79o 

29Si-NMRX^^h;K^ ;mappm):-51o 
GC-MS(m/e)CI[M+H-l- ]:509o 
[02801 

^J?R<Jlj5300SUU7h;K07|--h^b-:^IZ. 
2. 2. 3, 3. 4, 5, S-^y^yjUtO^l^^- 
4--X>-l -"^-jU42g^vX^;UX-x;H 
005Ug^:;h;Hi?#fi?LfcJ§;1S$ttii^. vi/^ 

^CD^. :t-h^b-::?$SBfflL. 1 20**CT-1 0 

SJSHT*. vx^;ux-7^;u^®£LfccD 

^A<72"C(D®5i^<!:Lr. '(b^!t«D24g$»fco 

C<7)^b^fel^ZOl^r. 1 H. 1 3Cfccfcl/l 9FIC 
J:^NMR5i^^«b^v:7h(S)t5cti;**X^P-7 
hi7*:7:?>r-Kfi5j'*r(GC-MS)$!Tofc<tC5 
TI2(Z)<!:fey-^fcy^|ff|g5C(^_T^24)TS 
*:tiS5-(i, 1, 2. 2-f'h^'7;u;l-a-3-t: 
Kn+v::^De;u]-5, 6. 6-hu:7;u^pt*v 
^7P[ 2. 2. 1 ]^::fh-2-x>(Dxi^Vtt:i: 
x>Kfti:a)l|*S^tltLri^S$tifco 



which is acquired, you acquired crude product . 

After that, refining crude product , boiling point in 2 mmHg it 
acquired the compound 13 g 102 * as distillation fraction . 

Concemmg this compound , 1 H, with 
i<SP> 13</SP>C , 1 9 F and 29 si nmr (chemical 
shift ;de) andwhen gas chromatography mass analysis (GC - 
MS ) was done with below-mentioned sort, compound 
whichis displayed with aforementioned type (1-1-17) 
(Below, [silicon containing compound (A- 2) ] with it does. ), 
identification it wasdone. 

[0279] 

<SP>l</SP>H-nmr spectrum (;de; unit ppm ): 1.2 
(CH (3) section); 1.2 - 1. 5, 1, 6 - 2.12.5 - 2.9 (Above, 
bridgehead section); 3.8 (CH (2) section). 

<SP>13</SP>C-nmr spectrum (;de; unit ppm ): 14 
and 1 8 (Above, CH (3) section); 22, 30, 43 - 47 (Above, 
bridgehead section); 69 (CH (2) section); 103 - 110,112 -124 
(Above, carbon atom which is connected to fluorine atom ). 

19 F-nmr spectrum (;de; unit ppm ):- 132, - 130, - 129, - 127, 
- 126, - 122, - 121, - 120 - 117, - 113 - - 112, - 87, - 85, - 82, 
-79. 

29 Si-nmr spectrum (;de; unit ppm ):- 51. 
GC - MS (M/E) CI [M+H+]: 509. 
[0280] 

In autoclave of synthesis example 5300ml , 2, 2, 3, 3, 4, 5 and 
5 -heptafluoro penta - 4-ene - l-ol 42 G solution which is 
melted in diethyl ether 100ml was inserted, cyclopentadiene 
13 g which issynthesized with thermal decomposition of 
dicyclopentadiene was added. 

After that, it closed airtight autoclave , 120 ♦ with 10 hours 
heatedand reacted. 

After reaction termination , after removing diethyl ether , 
boiling point in 20 mmHg by distillation doing, compound 24 
g was acquired 72 * as distillation fi^ction . 

identification it was done 1,1,2 and 2 -tetrafluoro - 3- 
hydroxypropyl ]- 5,6,6- trifluoro bicyclo as exo isomer of 
[2.2.1 jhepto- 2-ene and equivalent blend of endo isomer . 
Concerning this compound , 1 H, with 
<SP>13</SP>C and 19 F nmr (chemical shift ;de) 
andwhen gas chromatography mass analysis (GC - MS ) was 
done with below-mentioned sort, 5 it isdisplayed with 
aforementioned type (;al - 1 - 24) - 
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[0281] 

1H-NMRX^^h;K(5 ;^<4ppm):1. 9- 

2. 2.2. 6.2. 8(ia±.CH(2 )^) :3. 1. 

3. 2-3, 4.3. 7-3. 9(Jsl±. ^SISP); 5. 

6. 6. 0. 6. 2-6. 4(m±. ^m-&.M:zm 

13C-NMRX^^7h;K5 ;#i4ppm):32. 4 
2(m±.CH(2 )aj);43.48.49.53(VU±. 
^ifllSP); 1 03-1 22(]sJl±. fC$S^ 
LfrM^Hi^) : 1 23. 1 34. 1 37(i.:l±. M*- 

1 9F-NMR7.^^7HK 5 ; *firppm) : - 1 3 
1,-127. -124. -123. -122. -120. 
-115. -1 13. -109. -107. -106. - 
88 79. -82o 

GC-MS(m/e)CI[M+H+ ]:279e 
[0282] 

fc3on7^X=i(c. hUxh+i/i/^>1 5g. ^ 
J&m5X*mz5-0, 1. 2, 2— Th77;U^P 

-3-tKP^v:^ptf>^i^)-5, 6, 6-h'j37;i/ 

:i-Pev^7D[ 2. 2. 1 ]>N3^h-2-x:y 2 

K(H(2 )PtCI(6 ))(D0. 2^;n-':^pfcf;uT 
;i/=i-;ujtigo. i5UU^vh;u^J!in^T.Si£* 
gfijfe$-t^. 80°CT-18^Fe1infaLfco 

T*#IRLfc(D*>. ^Z^>rh^iitl^fcl»?lP-h-C 

C^7)^b^1^3lCOL^T. 1 H. 1 3C. 1 QFfcckl/ 
29Si(CckSNMR$^*f(^b^v:7K5)fcJ:i;** 

7. ^7P-7h^f^7-i'-Hl:^^«f(GC-MS)*fro 
fci:Z5TfEc7)<!:fcVtrfcy. m]iajC(l -1 -2 
4)T*a$H*^b^^(iaT. [>!r>rm^^<b^J^ 



[0283] 

1H-NMR7.^^h;K* ;*<4ppm):1. 2(CH 
(3 )aJ);1. 2-1. 5. 1. 6-2. 1. 2. 5-2. 

9(&.±.mm^)\3, 8(CH(2 )^)o 

13C-NMR7.'<^h;K<5 ;*<4ppm):14. 1 
8(Ja±.CH(3 )§P);22.30.43-47(Bl±. 
liliSB):69(CH(2 )gB):103-110. 112- 



2004-04-08 

[0281] 

<SP>l</SP>H-ninr spectrum (;de; unit ppm ): 1.9 

- 2.22.62.8 (Above, CH (2) section); 3.13.2 - 3.43.7 - 3.9 
(Above, bridgehead section); 5.66.06.2 -6.4 (Above, 
carbon-carbon double bond section). 

<SP>13</SP>C-nnir spectrum (;de; unit ppm ): 32 
and 42 (Above, CH (2) section); 43, 48, 49 and 53 (Above, 
bridgehead section); 103 - 122 (Above, carbon atom which is 
connected to fluorine atom ); 123,134,137 (Above, 
carbon-caibon double bond section). 

19 F-nmr spectrum (;de; unit ppm):- 131,- 127,- 124,- 123, 

- 122, - 120, - 1 15, - 1 13,- 109, - 107, - 106, - 88 - - 79, - 82. 

GC - MS (M/E) CI [M+H+]: 279. 
[0282] 

Including 0.2 mole i-propyl alcohol solution 0. 1 ml of H 
starting reaction (2) Ptcl (6), 80 *with 18 hours it heated. 
After in 3 -neck flask where synthesis example 6stirrer , 
reflux condenser , thermometer is mounted, 5 it acquires with 
the triethoxysilane 15 g and synthesis example 5 - (1, 1, 2 and 
2 -tetrafluoro - 3- hydroxypropyl ) - 5, 6 and 6 -trifluoro 
bicyclo inserted [ 2.2.1 ] hepto - 2-ene 20 g,agitating with 
room ten5)erature , chloroplatinic acid 

After that, you reset reaction solution to room temperature , 
after diluting with the n-hexane , you filtered with absorption 
ftmnel which spread celite ,vacuum distillation doing filtrate 
which is acquired, you acquired crude product . 

After that, refining crude product , boiling point in 3 mmHg it 
acquired the compound 13 g 92 * as distillation fi^ction . 

Concerning this compound , 1 H, with 
<SP>13</SP>C , 19 F and 29 si mnr (chemical 
shift ;de) andwhen gas chromatography mass analysis (GC - 
MS ) was done with below-mentioned sort, compoxind 
whichis displayed with aforementioned type (1 - I - 24) 
(Below, [silicon containing compound. (A- 3) ] with it does. ), 
identification it wasdone. 

[0283] 

<SP>l</SP>H-nmr spectrum (;de; unit ppm ): 1.2 
(CH (3) section); 1.2 - 1. 5, 1, 6 - 2.12.5 - 2.9 (Above, 
bridgehead section); 3.8 (CH (2) section). 

<SP>13</SP>C-nmr spectrum (;de; unit ppm ): 14 
and 18 (Above, CH (3) section); 22, 30, 43 - 47 (Above, 
bridgehead section); 69 (CH (2) section); 103 - 1 10,1 12 -124 
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19F-NMR7.^>7HU((5 ;*fi:ppm):-13 

2. -130. -129. -127. -126. -122. 

-121.-120 117. -113 112. 

-87. -85. -82. -79o 

29Si-NMR;^K>7h;K<S;mi4ppm):-51o 
GC-MS(m/e)CI[MH-H+ ]:443o 
[0284] 

fc3'OP:7^Xa(z. TfB5t(3-1)T*aS*l^^ 
-(m^^it^m(&.T. [Wi^^^fc^«8(3- 

1) ]i:l\3o). 8g. TiajC(3-2)T*a*n^W 
«^*ft^«3(JaT. [W^^*^b^it^(3- 

2) ]<!:tN5o )0. 8g. "T-fm^^it^mia-l) 

3. 4g.4-p«^;U-2-^>^y>30g. 1. 75 

«a:%«^*i§;'g5. ig^tta^.ttfliL-:) 



^0^. *aiji^3^E®£Lr. 7K'JT~$^J22 
^Xl^X\ C07KUT-$4-y5^;u-2— 

> 67g(Z?#<gL. ^S7k7, 4g, hUx5^;i/7S 
>10. 5g$-^D:^.r.S^a55t*80°C'e6fl#PBl 
«j$Lyca)^.7K/^L.jiil8. Og^^g7K30 
Og(C^jS¥Lfc*?#»*.jD^T$b[ctii$Lfco 



>(A1)21. 5g^t#fco 

CO:?K'je/D:^-y->(A1)(DMw(±2, OOOT*feo 



[0285] 
[<b 148] 
[0286] 



2004-04-08 

(Above, carbon atom which is connected to fluorine atom ). 

19 F-nmr spectrum (;de; unit ppm ):- 132, - 130, - 129, - 127, 
- 126, - 122, - 121, . 120 - 1 17, - 1 13 - - 112, - 87, - 85, - 82,' 



29 Si-nmr spectrum (;de; unit ppm ):- 51. 
GC - MS (M/E) CI [M+H+]: 443. 
[0284] 

In 3 -neck flask where Production Example 1 stirrer , reflux 
condenser , thermometer is mounted, silicon containing 
compound which is displayedwith below-mentioned type (3 - 
1) (Below, [silicon containing compound (3 - 1) ] with you 
say. ). While 8 g, silicon containing compound which 
isdisplayed with below-mentioned type (3 - 2) (Below, 
[silicon containing compound (3 - 2) ] with you say. ) 0.8 g, 
silicon containing compound (A- 1) 3.4g, 4 -methyl- 2- 
pentanone 30 G, inserting 1.75 weight% oxalic acid aqueous 
solution 5.1 g, agitating, 80 * with 6 -hour reaction itdid. 

After that ice cooling doing reactor , after stopping reaction, 
moving reaction solution to separatory fimnel , it abolishes 
water layer , until water wash doingfiirthermore including 
deionized water , reaction solution becomes neutral , 
itrepeated water wash . 

After that, vacuum distillation doing organic layer , it 
acquired polymer approximately22 g. 

Next, it melted this polymer in 4 -methyl- 2- pentanone 67 G, 
in 80 nitrogen stream * with 6 hours after agitating, ice 
cooling it did including distilled water 7.4 g and triethylamine 
10.5 g,furthermore it agitated including aqueous solution 
which melts oxalic acid 8.0 g in distilled water 300 g. 

After that, moving reaction solution to separatory fimnel , it 
abolishes water layer ,until water wash doing ftirthermore 
including deionized water , reaction solution becomes 
neutral , it repeated water wash . 

After that, vacuum distillation doing organic layer , 
polysiloxane (Al) it acquired 21.5g. 

Mw of this polysiloxane (Al) was 2,000. 
[0285] 

[Chemical Formula 148] 
[0286] 
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Si(OC2H5)3 



CF3 

COOC(CH3)3 



(3-1) 




SI(OC2H5)3 




CF3 



CH2COH 
CF3 



(3-2) 



5. 7g. W^^*<b^1«3(3-2)17. 6g. W 



1-1)6. 7g.4-yf^;U-2- 



^>^iy> 30g. 1. 75«l:%jiK7Kj§?ft5. 
1 g^tta^^. ffifl^LOO. 8o^c-e6B#iasj£* 

>(A1)22. Og^^#fce 

ZCD7K'JvP^*9->(A1)(DMwtt1, 600-efeo 
[0287] 

S{ii«3-l 2S1 lc^1->r^^-t*<b^1^^ 
(A1)S»fco 

#7K'jvp*'y->(Ai)(Z)iix»3o<fci;Mw^si 

[0288] 
[Si] 
[0289] 



While in 3 -neck flask where Production Example 2stirrer , 
reflux condenser , thermometer is mounted, silicon containing 
compound (3 - 1) 5.7 g, the silicon containing compound (3 - 
2) 17.6 g, silicon containing compound (A- 1) 6.7 g, 4 
-methyl- 2- pentanone 30 G, inserting 1.75 weight% oxalic 
acid aqueous solution 5.1 g,agitating, 80 * with 6 -hour 
reaction it did. 

After that ice cooling doing reactor , after stopping reaction, 
moving reaction solution to separatory ftmnel , it abolishes 
water layer , until water wash doingfiirthermore including 
deionized water , reaction solution becomes neutral , 
itrepeated water wash . 

After that, vacuum distillation doing organic layer , 
polysiloxane (Al) it acquired 22.0g. 

Mw of this polysiloxane (Al) was 1,600. 
[0287] 

Other than using silicon containing compound which is shown 
in Production Example 3-12Table 1 , with Production 
Example 3-5 and Production Example 7-12 with method 
which is similar to Production Example 1, with the Production 
Example 6 with method which is similar to Production 
Example 2, each polysiloxane (Al) wasacquired, 

yield and Mw of each polysiloxane (Al) are shown in Table 
1 . 

[0288] 
[Table 1] 
[0289] 
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7K'Ji/n:^r-y->(A1)^|#fco 

#7KU^P+-y->(A1)(7)l|XMfccfci;Mw^S2 

[0290] 

[0291] 



Other than using silicon containing con:^)ound which is shown 
in Production Example 13'«27Table 2 , with method which is 
similar to Production Example 1, each polysiloxane (Al) was 
acquired. 

yield and Mw of each polysiloxane (Al) are shown in Table 
2. 

[0290] 
[Table 2] 
[0291] 
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i!iii<5'J28(TS^(7)Jf^lS)aJtff*«l^fc-b/^ 
yyeT.'f v:/^p-hu;u3aj^ttii<5^. 70^c 

C(7)7K'J-7-(i. Mw*<22. OOOTfcy . 1 H 



In separable flask which has Production Example 28 

(Formation of bottom layer film ) thermometer , under 
nitrogen atmosphere , acenaphthylene 100 parts , toluene 78 
section and dioxane 52 section, you inserted 
azobisisobutyronitrile 3 part , 70 * with 5 hours agitated. 

After that, adding p-toluenesulfonic acid monohydrate 5.2 
part , paraformaldehyde 40 section, 120 * temperature rise 
afler doing,furthermore 6 hours it agitated. 

After that, it threw reaction solution in isopropanol of large 
amount , it filtered polymer which was precipitated, 40 * with 
reduced pressure drying did, acquired polymer . 

As for this polymer , Mw 22,000, result of 
<SP>l</SP>H-nmr , it wasverified that it 
possesses structural unit which is displayed 
withbelow-mentioned formula. 



Page 109 Paterta® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2004107277A 



2004-04-08 



[0292] 
lit 149] 
[0293] 



[0292] 

[Chemical Formula 149] 
[0293] 




0. 5«P.4. 4'-[1-{4~(1-[ 4-tKD + 

□l/'i^X/N— ±|C. MJl300nm(7>TSM*^fl 

300°CT*1 20mS^-<?LX. TMBiP -1) 
[0294] 

pffiiss$«3fccfei;a4(c^-ro 
i)ioospics*Lr.a3fccfci;«4fc^Lt-® 

(7)2-:7xx;i.K>x>r5^7-;u$iDifc?I^ 
1^$. ^3fccki;S4lc:SrLf-?§SiJlcj§«LfzCD 
*».0. 45//m(D->^>:?^>:7^;U^^-'C5iiL 



After mixing polymer 10 part , bis (4 -t-butyl phenyl ) 
iodonium 10- camphor sulfonate 0.5 part , 4,4&apos; - {1 - {4 
- (1 - [ 4 -hydroxyphenyl ] - 1 -methylethyl ) phenyl } 
ethylidene } bisphenol 0.5 part , cyclohexanone 89 section 
which it acquires to uniform , filtering with membrane filter 
of hole diameter 0.1 ;mu .m , itmanufactured composition for 
bottom layer film formation . 

Next, in order composition for bottom layer film formation 
which is acquired, for the bottom layer film of film thickness 
300nm to be acquired on silicon wafer , application after 
doing,on hot plate , 180 * with 60 second , next 300 * with 
120 second bake doing with spin coating , it formed bottom 
layer film (;be - 1). 

[0294] 

light absorption coefficient evaluation was done concerning 
each polysiloxane (Al) which isacquired with evaluation 
example l~27Production Example 1-27. 

evaluation result is shown in Table 3 and Table 4 , 

In addition, 8 mole% is added after melting in solvent which 
in the Table 3 and Table 4 shows blend which, filtering 2 
-phenyl benzimidazole with membrane filter of0.45;mu m 
vis-a-vis total weight of acid generator , and acid generator 
which areshown in Table 3 and Table 4 each polysiloxane 
which is acquired with Production Example 1-27 
(Al)vis-a-vis 100 parts , it manufactured composition 
solution , 

After that, application it made on substrate which formed 
bottom layer film (;be - l)which acquires each composition 
solution , with Production Example 28» with spin coating , 
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±T\-?-tl^tl908?fflPB^fTor.l»ll1, 2 
00 A O U^^XhtSM* JiJiSLfcp 

Tb— if— (a^Sl57nm, NA=0, 60)fc*l^ 
(iArFX^^rvVU— tf— 93nm. NA= 

0. 55.)^UT^JU^aLr^^x^;tx^itl:S^ 

■e. ^tl-f^KQC^rBlPEB^fr-pfcCD*.. 2. 38 

i¥ffiiss^a3S3ct:i;a4(c5t-ro 

[0295] 

a3fc«}:i;a4lCfea^T.F2ttF(2 )x:^vVb 
— tf-. ArF(iArFX4^i/-7U— tf-^« l-o 

(C-1)-(C-3)(±TiBa)i:*5yT*fci)o 

B-1 : hU:7xx;ux;U7t^X't7Ah'j:7;U:iJ-py^ 
>X;U7^^v-hB-2:hU:7xx;UX;U7t^xrt7A 

g:7xx;u7.;u;t^xrt7A2-y;u7f:;ux;u-i . 

1. 2. 2-T^hyy)i^tOJ:^l^'-^-7.)\^7\^^^ 
—KB - 4 : hU:7xx;ux;u?t^xr;7 A 1 0-±>y 

T— X;U7f^:f-— hC-1 :2. 2. 3, 3, 4. 4, 5, 

->N:;^ry>c-3:::^peu>^'ja-;u^y> 
^;ux-f-;u 

[0296] 
[S3] 
[0297] 



140 * on hot plate which is kept, it did 90 second PB 
respectively, fonned the resist coating of film thickness 
1,200* . 

After that, vis-a-vis each resist coating , F (2) excimer laser 
(wavelength 1 57nni , NA= 0. 60) or Arf excimer laser 
(wavelength 193nm , NA= 0. 55)changing exposure dose 
respectively through reticule , it exposed, 100 *on hot plate 
which is kept, after respectively doing 90 second PEB , 
itdeveloped with tetramethyl ammonium hydroxide aqueous 
solution of 2.38 weight% , fonned line-and-space pattern (1 
LI S), evaluation did resolution . 

evaluation result is shown in Table 3 and Table 4 . 
[0295] 

In Table 3 and Table 4 , as for F 2 as for F (2) excimer laser , 
arf Arf excimer laser isdisplayed 

In addition, acid generator (B- 1) - (B- 4) and solvent (C- 1) - 
(C- 3) isbelow-mentioned sort 

B- litriphenyl sulfonium trifluoromethane sulfonate B- 
2:triphenyl sulfonium nonafluoro - N-butane sulfonate B- 
3:triphenyl sulfonium 2- norbomyl - 1,1,2,2- tetrafluoroethane 
- 1- sulfonate B- 4:triphenyl sulfonium 10- camphor sulfonate 
C- 1: 2, 2, 3, 3, 4, 4,5 and 5 -octafluoro - L- pentanol C- 2: 2 
-heptanone C- 3:propylene glycol monomethyl ether 



[0296] 
[Table 3] 
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(AO 
(lOOSK) 




m 


mm. (nm) 


mm. 




(SO 


(SID 


F2 


ArF 


157nB 


193nB 


IWIl 




B-1 (ao) 


C-1 (900) 


65 


140 


1.7 


0.2 






B-1 (4.5) 
B-4 (0.5) 


C-1 (450) 
C-2 (450) 


60 


140 


1.5 


0.2 






B-2 (5.0) 


C-1 (720) 
C-2 (180) 


60 


130 


1.5 


0.2 


iWJ4 




B-2 (5.0) 
B-4 (1.0) 


C-1 (450) 
C-3 (450) 


60 


140 


L3 


0,1 




wm^ 


B-1 (2.0) 
B-4 (0.5) 


C-1 ( 90) 
C-3 (810) 


60 


130 


1.9 


0.3 




wm^ 


B-3 (3.0) 
B-4 (0.5) 


C-2 (900) 


60 


130 


1.9 


0,3 


mmi 




B-3 (3.0) 


C-2 (900) 


60 


130 


L7 


0.2 


HWJS 




B-2 (1.5) 
B-1 (1.5) 


C-3 (900) 


65 


140 


1.6 


0.1 




mm 


B-3 (3.0) 
B-2 (0.5) 


C-1 (450) 
C-2 (450) 


60 


130 


ao 


0.3 






B-2 (6.0) 
B-4 (1.5) 


C-1 (720) 
C-2 (180) 


60 


130 


1.8 


0.2 


flWlll 


wmn 


B-2 (10) 
B-4 (0.25) 


C-1 (720) 
C-2 (180) 


60 


140 


1.7 


0,1 


mmiz 




B-1 (3.0) 
B-4 (0.5) 


C-1 (720) 
C-2 (180) 


60 


140 


L7 


0.2 



[S4l [Table 4] 
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^ 4 





1 ■) 

(1008K) 






mSL (nm) 


mm 






(8© 


r L> 


A r F 


Xulfliu 








B-4 (0.25) 


C-2 (900) 


65 


140 


L5 


a 2 


ffnlfflpU14 




D it vUL w 

B-4 ao) 


C-2 (900) 


60 


140 


L6 


a 2 






D o V'i. w 




60 


130 


17 


a 2 


IWiie 


mmi6 


B-2 (ao) 

R-j fft ^^'i 


C-3 (900) 


60 


130 


L7 


a 2 


IFflPJl7 


mmi 


B-3 (a 0) 


C-1 (900) 


60 


140 


18 


a 2 


IFiilPilS 


mmi 


B-1 (ao) 
R-j /n 


C-1 (900) 


60 


140 


19 


a 2 


fF(i^ll9 


m&m 


B-2 (RO) 


C-1 (720) 
C-2 (180) 


60 


130 


ao 


as 




wmo 


B-1 (4 0) 
R-4 fdi) 


C-1 (450) 
C-2 (fiO) 


65 


140 . 


14 


a 2 




mm 


B-2 (6.0) 
R-4 n 


C-1 (720) 
C-3 (180) 


60 


140 


15 


a 2 




wm2 


B-2 (ao) 

D 0 vo. w 


C-1 (450) 


60 


140 


16 


a 2 


mm 


mm 


B-2 (ao) 
B-4 (as) 


C-1 (720) 
C-2 (180) 


60 


130 


18 


a 2 


tmm 


mm 


B-3 (ao) 
B-4 (a 5) 


C-1 (720) 
C-2 (180) 


60 


130 


18 


a 2 


mm 


mm& 


B-2 (ao) 

B-4 (as) 


C-1 (180) 
C-2 (820) 


60 


130 


19 


a 2 




mm 


B-3 (40) 


C-1 (180) 
C-2 (820) 


60 


130 


iO 


a2 




mffis^i 


B-2 (40) 


C-1 (180) 
C-2 (820) 


60 


140 


17 


a2 



[Effects of the Invention] 

polysiloxane (A) of this invention especially, it is useful as 
resin component in the resist for microfabrication which uses 
deep ultraviolet light , electron beam , X-ray or other 
radiation . 
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m^lt. ArFX^VTU-lf-ORftl 93nm) 
SB^tt*<it<. /)^Oiiflii$^J'(Z) 



mn 



[112] 

[0 3] 
[IS 4] 



13C-NMRX^^7h 



me] 

Drawings 



radiation-sensitive resin composition which uses polysiloxane 
(A) responds Arf excimer laser (wavelength 1 93nni ) 
oreffectively to radiation of deep ultraviolet light or other 
wavelength 200nm or less which is represented in F (2) 
excimer laser (wavelength 157nm ), transparency for radiation 
is high, is superior in resolution ,control of solubility at same 
time for alkali development liquid of resin component 
bemgeasy, in addition is superior even in sensitivity , 
developing behavior , dry etching resistance etc. You can use 
for quite ideal in production of Lsi which is seenthat in future 
narrowing advances more and more. 

In addition, as for norbomene compound (;al) of this 
invention , being useful as synthetic raw material of silicon 
containing compound (A) of especially this invention , as for 
silicon containing compound (A), it is useful as synthesis raw 
material of especially polysiloxane (A). 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which shows <SP>l</SP>H-nmr 
spectrum of compound which is acquiredwith synthesis 
example 1. 

[Figure 2] 

It is a figure which shows <SP>13</SP>C-nmr 
spectrum of compound which is acquiredwith synthesis 
example 1. 

[Figure 3] 

It is a figure which shows 19 F-nmr spectrum of compound 
which is acquiredwith syndesis example 1. 

[Figure 4] 

It is a figure which shows <SP>l</SP>H-nmr 
spectrum of compound which is acquiredwith synthesis 
exanqple 2. 

[Figure 5] 

It is a figure which shows <SP>13</SP>C-nmr 
spectrum of compound which is acquiredwith synthesis 
example 2. 

[Figure 6] 

It is a figure which shows 19 F-nmr spectrum of con:q)ound 
which is acquiredwith synthesis example 2. 



[Figure 1] 
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[0 2] [Figure 2] 
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m 3] [Figure 3] 
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[Figure 4] 




[Figure 5] 
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[Figure 6] 
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